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SMITH'S PRACTICAL AND MENTAL ARITHMETIC. 

From the JouiurAL or Education. 

** A ipedal examination of this yaluable work will show that its author has 
aompiled it— as all books for school-use onght to be compiled — from the resn^ 
of aetnal experiment and observation in the schoolroom. It is entirely a prao* 
tical work, combining the merits of Colbum's system with copious practice on 
the slate. 

** Two circumstances enhance yery much the yalue of this book. It is yery 
oomprehensive, contafning twice the usual quantity of matter in works of thfai 
class; while, by judicious attention to arrangement and printin^ic, it is rendered, 
perhaps, the cheapest book in this department of education. The brief system 
<tf Book-Keeping, attached to the Aritlimetic, will be a valuable aid to more 
complete instruction in common schools, to which the ivork is, in other respects, 
•o peculiarly adapted. 

<*There are several very valuable peculiarities in this work, for which we can* 
Bot, in a notice, find sufficient space. We would recommend a careful examin»' 
tion of the book to all teachers who are desirous of combining gpod theory with 
•qpioos and rigid practice." 



ADVERTISEMENT TO THE KEY 

WHICH ACCOMPANIES THIS ARITHMETIC. 

The utility, and even necessity, of a work of this description, will scarcely be 
floestioned by those who have had any experience in teaching Arithmetics. 
Most young persons, after having been persuaded, again and again, to review a 
long urithmetical process, feel, or aflfect to feel, certain that they have performed 
ft eorrectly, although the result, by the book, is erroneous. They then apply 
to their instructor; and, unless he points out their mistake, or performs the 
deration for them, they become discouraged, think it useless " to try'^ longer, 
■nd the foundation for a habit of idleness is thus* imperceptibly established. 
Now, in a large school, it is always inconvenient, and sometimes impossible, for 
the instructor to devote the time necessary to overlook or perform a very simply 
much more a complex, question in Arithmetic. This is at once obviated by 
liftTiilg at hand a Key, to which reference can be easily and speedily made. Tho 
time of the teacher will thus be saved, and the pupil will not have his ardopr 
damped by being told that *'his sum is wrong,** vrithout leanung where or hove. 

This work is not designed for, and can scarcely become a help to, laziness ; its 
ol^ject is to lighten the burden of teachers and facilitate the progress of scholanL 
\9 |>rpmote,lx>th of these important purposes it is now presented to the public. 
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PREPACK 



' Whb* ft nev vork U ofTered to the pnblle, etpeelany on • ratjeet ftboandlng with treatfiM 
nice this, the inquiry is rery nstnnlly made, "Does thi* vork coouin adt thing newr* 
" Are there not s hundred others »a good ss this f " To the iirst inqniry it is replied, that 
there are many things whieh are believed to be new; and. as to the second, a candid public, 
sifter a earefkil examination of its oontents, and not till then, it is hoped, must decide. As* 
#iher inquiry may still be made: "Is this edition different from the preceding?" The 
answer Is, Tea. in many respeeu. The jfreseni edition professes to be strictly on Uie Pesta- 
iMsian, or inductive, plan of teaching. This, however, is not claimed as a novelty. la 
this respect, it resembles many other systems. The nor€itj of this work will be foand to 
•onslst in adhering more closely to the true spirit ot the Pestalossian plan ; consequently, la 
diflbring from other systems, it dilbrs less tram the Pestalossian. . Tills similarity will now 
be shown. 

1. The Pestalozzian profeises to unite a complete sjBtem oi Mental with Wril* 
ten Arithmetic. So does this. 

2. That rejects no rules, bat simplj illnstrates them by mental questions. 80 
does this. 

8. That commences with examples Ibr children as simple as this, is as extan- 
idve, and ends with questions adapted to minds as mature. 

Here it may be asked, " In what respect, then, is this dlflbrent from thatf* To this qoM- 
tlon it is answered, In the execution of our common plan. 

The following are a few of the prominent oharaoteristioi of this work, In which it Is 
ttkooght to differ from all others. 

1. The interrogative system is generally adopted throughout this work. 
f 2. The common rules of Arithmetic are exhibited so as to correspond with fha 
occurrences in actual business. Under this head is reckoned the application of 
Se^tio to practical purposes, FeUowshipf Ac. 

8. There is a constant recapitulation of the snlgect attended to, styled ** Quei- 
tioiu on the foregoing." 

4. The mode of giving the individual results without points, then the aggre- 
gate of these results, with points, for an answer by which the relative value of 
the whole is determined, thus famishing a complete test of the knowledge of the 
papil. This is a characteristic difference between this and the former editions. 

6. A new rule for calculating interest for days with months. 

0. The mode of introducing and condncting the subject of Proportion. 

7. The adoption of the Federal Ck>in, to the exclusion of Sterling Monty, 
except by itselfl 

8. The Arithmetical Tables are practically illustrated, preyiously and sab- 
•equently to their insertion. 

9. As this mode of teaching recognizes no authority but that of reason, it wm 
Ibund necessary; to illustrate the rule for the extraction of the Cube Root hj 
means of blocks, which accompany this work. 

These are some of the predominant traits of this work. Others might be mentioned, bnt, bf 
the examination of these, the reader will be qualified to decide on their comparative value. 

As, in this work, the common rules of Arithmetic are reuined, perhaps the reador is 
teady to propose a question fi^uently asked : " What is the use of so many rules 7" " Why 
not proMsribe them?" The reader must here he reminded, that these mles are taught differ- 
ently, in this system, from the common method. The pupil is first to satisfy himself of the 
tmth of several distinct mathematical principles. These deductions, or truths, are then 
genermlised; that is, briefly summed in the form of a rule, which, for convenience' sake, Is 



mUd. Is there any impropriety in this f On the contrary, is th«T« \xoV s^ ^t«».\. t^tnitwci 
Itl Bhoold the pupil be left to form his own nties, Ml \a iaoT« Vhscn. ^\«\»«^^\« "^a 



i? PREFACE. 

mistake the moiit eonclw and praetleal one. Be«Mlei, different mindi riew things differently, 
and draw different oonolasions. Is there no 'beneAt, then. In helping the pupil to tbe most 
ooaeise and practical method of solving the Tarioas probiemn incident to a business life? 

Some have even gone so far as to condemn the Rule of Three, or Proportion, and almost 
all the suooessive rules growing out of it. With more reanon, they might condemn Long 
Diviiiion, and even Short Division ; and, in fact, all the common and fundamental rules of 
Arithmetic, except Addition ; for these may all be traced to that. The only question, then. 
Is, "To what extent shall we go?" To this it is repUed. As far as convenience requires* 
As the Rule of Three is generally taught, it must be confessed that almost any thing else, 
provided the mind of the pupil be exercised, would be a good substitute. But when 
tanght as it should be, and the scholar is led on in the same train of thought that originated 
the rule, and thus effectually made to see that it is simply a convenient method of arriving 
at the result of both Multiplication and Division combined, iu necessity may be advocated 
with as much reaMon as any fundamental rule. As tanght in this work, it actually save* 
more figures than Short, compart.l with Long, Division. Here, then, on the ground of ooo. 
▼enience, it would be reasonable to iufer that its retention was more necessary than either. 

JlQt, Wi,m»s. 1" uii.lt^ i,j |L,|n r-htr-Tt, li.r-Tr i" am-U.^f * j,.W Llt i„: L.Li.i.N uf ill,' h,-|.^..^L, >ILd 

Ihat nm the k-»it in lmp^tmni*-x, vis., linf Hca* *f beftiiiy ariaLtis rroLi ifiewLhg lim Ijariuo- 
□ioDr TiitKLinj]! (if tiumtwrttn Ho'-'rt U a<l9[)^hlfLil Odd fir a.^ Joqiii^UhL^ nillLd. It hero Llu~ 
bibs I tiuMia as lAnLlfir at Ufe, MThen Ibt mUHv and cdDTCBlenoe M ttiSi rttlt are d&«F dSI^ 
ceci«!l, all th{> c^U\sr ]^'ii]ei ipiiwitTi f o 111 i\t iW* wIIlI dfimiLnd a plicc^ aod for tiia 9t,mt tCnldn.. 

tt niiij, peril sfii, l»0 ti^kv^ t>y ninu^, " WhT ncl lattf thi iJi'IcicipliJ ^itlioUt lhl9 bttu^f* 
To this LL Is ayntrt rei^lE^, Gonrerilepcfr fortiids. Tb# name, the pupkl 1*iU MfVn lA OUly AB 
t4$tvgK.te tcTEa elven to n pi-ocen emhcidylns Boveral dEitlqcL priaQJpIc^, And H l\kfn Dd 
CbuvuiiieDCG fu tljEi? l^hJiLI the pup[], wli&a In uottiiil Lualnosa, Iw ^DltgeJ t4 c^]l OfS hif 
ntlnd iVdm all oth[>r pur^uib*, to Iraca a Em] a <<( [lnlucliDi]H.arifilu£ TrctA rtt!tLra>Ct rriL^JUtci& 
wbeu fail atlcDtioD is mo-ir nG^aiid an tithcr sut^QctaT WUh aa mUt^lt ].ir«i prleiT , 1.tie yaow 
Of euiifaiFl tuay bf dL^pcasod witbj for. atthokiffli tbc eeuiciTBt, bj- diBrcly MamniiJulnB biscs^ 
UlD, lUayAUtBliKn lOD □i4Uh Elllt bf migbt call on each «eparatcly, AHklfiuBh ddL qulta snonq^ 
*aiCfibly, WitJj llinB rtrajtrlt*, thd suhfKtwkll be idii«tiiU«ed, tperely aJdlngn by way of e» 
qnert, thai Ihti reiiOcJ' *lll dcCiin hln dKEiiob till tie bu exumlued ibe flocUiuc of FropartLoo, 
yKiinwship. tc, !tn lauthifu thJK Work. 

In tbifl worki iJiff au+ti df ha* eDtl»vored Uf make every part eoBfrtrm to this mA^m, vl*., 
tJtal naNi» c^iyulcjl tii,tnis€-4 fa/ooC TI'j It QifitJTOd tif cnm m q alchtln^f kti fiw] c r1 ^ is d LHlnelrkMt^ 
•ppoRd la that wbiijli DbldLflS, la miinj pUwet, at Uia present day. Tbc fci^rmer, \ij Tlh^t 
^IvEii^ lilL''a4, allurea Ibe pupil totn aTuGilqoas goEgpn-'benaion of Ibe sulqert, Vbt1« th,e lall«f 
UtdnurTt Idm, al dm, wHhj a rx^mprtun na^e, Kn wh\\A\ be sdiiain afQjf{r» any OtfioLl^ {dca% 
«Qd U it ei.Mrr^JEDaly prabltlniLilcjiJ whclbi^r tiij sv-i^r will. Id adlitlDD ta Lb Is U OkC nii3t, 1 hsi« 
b^ Ihft ]a?b-ia4^at]oDUil metbnd, wbun the aame is given acid tbn prucAf* Jib^JWQr not a nlngli 
naiork qT *ay apifriillDD ta addDrcd; battiiB pu|r[l \i dofcmatlieally iU\A tlfi muet E>">«^ thu* 
and ao, ItPd tif will aonin duL bo and so. Thta Intnle at WSChiCiif J* very mucb as ST a me^ 
(Aaal of thlft eUy «ll<i>uld dirocb bis ciurk, e^ttbuul lutrupijysrbf Til with tPJ busLiiBHa, firal to^ 
lt>E1iuth TkjHfm, ttvi^n id t.ba sLiite'h'itliftr afttrWArdit; tQ tbe markBt, and tbi^o to rcturnt Icavii- 



JnEf him tti auriiilso, If b'^CaS, Lhe CfiiUKMrf all (tiiii pgrGgrlnalion. tJanj urc Tncil !r eaaui^b tA 
lalc# thia jaiiat plcaAHiiLty ; Olbcm ftr« rf^uLlvQ. luid naEuo froflJciiiJ. Tbfj FL^utlmcuL ij fu1]r 
*Utulbcd by an arLlcla \n MUl Kdl^WUftb'a worka. trom whicb (bo falluii^lli g: extract ■■ 



juadtfil ''A ebltd'a sLvm^n^ alupldlly. in IcarniDa arltbrnotEa , may, p«rba]i«, trt ^ X^Jtiiyf <L_ 
Id lel] iKfltiC^ and rood sbd^b. U N easy to innke a boy, wbo dm» boC Tnafloh, rfl'Bal, by rol*, 
Ray iwhalcal rulc^, vbScb a samnnoa wrE Ling-ma Jtur, with b.ia;;]Bterla] Mlemulby, nkay %m^ 
4«WD l^r hIniE but aobild who reuona will noL bt tbHa zPMWf mabn^'di he al4pi. frciwnk, 
hiwltalef, [nieitiaba bli Master^ Iji WrstcbGd and MfrnL'la J-y, 6lbtl] he can dii(ic«ver wA^ be is U> 
procijcd In SUCb and aucb a niaflnorj be la nut CoULCnt with KSeStiS hU piTciDptor niakf 
flf^rci aud Itii'&il Db tbo aljito. and pitfonn Wflldrooi ilperaflout with the Buir-DninplaMiit 
Oexuirlty of a coifijibrer ; bn 1» nolcnatertL to be led tfl the treaJTsres nf Klunon ijllndJold; bu 
Wvald Icar tbe baudaqc from bla eyei, that he ml|ht knnw the way to iheoi a^alti." 

Ill Coo DrmatlDn ^^t the pr'OoedLti^ remitkl, Utd as Futtj exprejaEi^ at Lbe anLbdr'B ttswa eSi 
iJjfa subject, the rolEowLng quviatloD ie taken Artmi the prtf^'f to Pe^tJiJDKii'H E^&tum :— 

" TJtO Frtttii^ozsiayi. pln.n nf tHif:blbg ArUhmttU, as one nf Lb? grcal brancbi^ ^f EtiC Dirilbe^ 
natle«, when ddnmiauliCBlQd tnebltdTan npiin lha prlu^lplca dcLDltsd in tbe fblkawlQit pafl^, 
n«di nof ftfir ftOnrapariaon with her more fkvcred Blrtcr^ iTromafiv. tilhfr In pr*)fl1 *liJB OT 
IdBDia, En pI l';i r][i«^4 nnd cerlainLy nf dcm nniiUaticHi, in pra^tScaJ utility, or in the bubUJUed*- 
ducli-oai Qi [ho ui^rti Lijri:ri»1iLiH truCU^. 

"iu ■:■■.- > 'l^r -A ..r h, .■■■.,■::... 11 .^ri' Mi.rii- ..,:r!.' I.. ':\; - i r.--..l ;i- - ■. f i ^- •-.. —y, « 
ll b» : •: ' ■ • ■ : ■ . • I • . ■ ■ • ■ li, ■ ■ ■ ■ : ■ ■••,.- :i4l* 

which the mind makes use of in measuring all things that are capable of augmentation or 
diminution, and, when rationally tanght, affords to the yoothftil mind the most advanta- 
gMna exercise of its reasoning powers, and that for wbioh the hnman intellect becomes early 
ripe, while the more advanced pa-na of it maj try the enezigiei of the most vigorons and 
Bwtured undentacding." 

THB AUTHOR. 
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f I** 1. How many little fingers have you on your right 
liand? How many on your left? How many on both? 

2. How many eyes have you ? 

3. If you have two apples in one hand, and one in the 
other, how many have you in both ? How many are two and 
one, then, put together? 

4. How many do your ears and eyes make, counted 
together? 

6. If you have two nuts in one hand, and two in the other, 
how many have you in both ? How many do two and two 
make, put together ? 

6. If jovL have three pins in one hand, and James puts 
another in, how many will you have in your hand ? How 
many are three and one then ? 

7. If you have three pins in one hand, and James puts two 
more in, how many will you have in your hand? How 
many are three and two then ? 

8. If you have four apples in one pocket, and two in the 
other, how many will you have in both? How many aM 
four and two then ? 

9. Thomas has four cents, and William has three; how 
many have they both together? How many are four and 
three then ? 

10. You have five pins in one hand, and three in the 



* The questions in f L and f IL are intended for very yoong 
diildren. Older pnpils may omit these. But tbft tvQ 'KSi&»&eB£ia^*k 
Motions, and the fovur tahlea, will olaim an aititAii\aN« ^roAi^L. 
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other ; how many have you in both ? How many are fiv© 
and three then ? 

11. You have four nuts in one hand, and four in the other; 
}iow many have you in both ? How many are four and four 
then? 

12. If you count the fingers and thumb on one hand, and 
only the fingers on the other, how many will they make? 
How many are five and four then ? 

13. How many fingers and thumbs have you on both hands? 

14. James has five marbles, and Thomas five ; how many 
have they both ? How many are five and five then ? 

15. How many cents would it take to buy two whistles, if 
one cost six cents, and the other four ? IIow many are six 
and four then ? 

16. If you have eieht pins on one sleeve, and two on the 
other, how many vrili you have on both? How many ase 
eight and two then ? 

17. How many legs have two cats and a bird ? 

18. If I should give you six cents, and you should find 
five, how many would you have then ? How many are six 
and five then ? 

19. If you coiint all your fingers, thumbs, and nose, how 
many will they make ? 

20. If you buy a picture-book for ten cents, and a pear for 
two cents, how many cents will pay for both ? How many 
are ten and two then? 

21. How much money would you have, if your father 
should give you seven cents, and your brother six ? How 
many are seven and six then? ^ 

22. If you have seven pins in one hand, and seven in the 
other, how many will you have in both ? How many a^ 
seven and seven then ? 

23. A man bought a chair for three dollars, and a looking- 
glass for twelve ; how much did he give for both? IIow 
many are three and twelve then ? 

24. You give thirteen cents for a spelling book, and three 
for an inkstand ; how much do they come to ? How many 
are thirteen and three ? 

25. Count one hundred. 

One 1 Six 6 

Two 2 Seven 7 

Three 3 Eight 8 

Four 4 Nine 9 

lire 5 Ten 10 
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Eleven ;.ll 

Twelve 12 

Thirteen 13 

Fourteen 14 

Fifteen 15 

Sixteen * 16 

Seventeen ..17 

Eighteen 18 

Nineteen 19 

Twenty 20 

Twenty-one 21 

Twenty-two 22 

Twenty-three 23 

Twenty-four 24 



Twenty-five..... 25 

Twenty-six 26 

Twenty-seven 27 

Twenty-eight 28 

Twenty-nine 29 

Thirty 30 

Thirty-one, &o 31 

Forty 40 

Fifty 60 

Sixty 60 

Seventy :. 70 

Eighty 80 

Ninety 90 

One hundred 100 



Note. — The pupil is to recite the abovei with the written nombetf 
covered over. The answers to the following questions are to be given 
by writing them down on the slate at recitation, to test the pupU'i 
knowledge of numbers from one to one hundred. 

26. Write down in proper figures, Four; Seven; Eigh*; 
Twelve ; Eighteen ; Twenty-two ; Thirty-two ; Forty-five ; 
Forty-nine; Fifly-six; Fifty-nine; Sixty-three; Seventy-five; 
Eighty-seven; Ninety-two; Ninety-seven; Ninety-nine. 

27. James has seventy-eight cents, and Rufus eighty-seven 
cents ; which has the most ? 

28. Thomas has fifty-nine dollars, and William sixty-nine ; 
"vdiich has the most? Which is the most, eighty-nine, or 
ninety-nine ? Forty-seven, or seventy-four ? 

29. Repeat the 
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Questions on the Table. 

30. How many are 2 and 5? 2 and 7? 2 and 10? 2 and 
12? 3 and 3? Sand 9? 3 and 12? 4 and 2? 4 and 6? 4 
and 8 ? 4 and 10 ? 4 and 12 ? 5 and 3 ? 5 and 5 ? 5 and 9 ? 
5 and 11 ? 6 and 4 ? 6 and 7 ? 6 and 10? 6 and 12 ? 7 and 
2? 7 and 4? 7 and 7? 7 and 9? 7 and 12? 8 and 2? 8^ 
and5? 8and7? 8and9? 8andl0? 8 and 12? 9 and 6r 
if and or 9 and 12? 10 and S? 10wid4? 10 and 6? 10 
ajjdSr 10 and lit 10 andl^^ llwi^M \\^\^\ \\ 
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andG? Ilanl9? llMmlUt 12 aii 3? ISani^? IS 

and 9? 12 and 127 

iVbfe.— The deags of &e 
prerent the selioUr hum i 
bj rote, wliidi frMfBeatif 
it, without makiiig a anic^ 




31. Yoa Imhtow 12 doflan aft < 
how much haTe joa bonoved im all? 
and 2? 

32. William liaa 11 carta, aad JaaMs 11 ; 
they both haTe? How auny aie 11 aad 11 ? 

33. A man bon^ a cait far 13 dollan, aiai a fhm §ar 
7 dollars; how mndi did lie pay iar bock 7 Haw ■■■/ »• 
13 and 7? 

34. A man boiu^ 10 boshdi of lye iar 15 doOarf, 4 
boahels of apples ror 6 dcdian; htm mmA dad he ftj fiar 
both? How many are 15 and 6? 

35. William has 4 marbles in one poc&et, 6 in Ae cdbce; 
and 3 in his right hand ; how miny has he in ail? How 
many are 4^ 6 and 3 ? 

36. Peter i^aTe to his empanioBS apples as MImnt im 
James7, toHenry9, toWUhamlO; htm mamy did ht ff99 
away 7 How many are 7, 9 and 10? 

37. Rofas has 12 cents^ JaaM 12, and ThoMe 2; if 
Bofos and James should pre Thomas all their eeala^ 
how many would Thomas hare? How many ara 12^ 12 
and 27 

3S. Ton giye 16 cents for a knife, 4 cents for an inkstand, 
and 5 for a lead pencQ ; howmnchwin allof themcoBieto? 
How many are 16, 4 and 5 7 

39. Toot brother William pM^e yoa 19 eenta, yonr bfodier 
John 10, and your consin 2 ; how ouury did yon hare ff^^ 
you in all 7 How many are 19, 10 and 2? w 

40. How many are 6 and 4? 16 and 4? 26 and 4? 36 
and47 46and47 56and4? 66and4? 16Mod4t fH&Mod 
47 96 and 47 10 and 57 20 and 5? 40 Mod St 70 and 57 
80 and 5 7 6 and 107 6 and 40? 6 and 70? 7 and 3? 17 
and 37 37 and 37 57 and 37 77 and 37 97 and 3? 5 and 
57 5andl07 5andl57 5and207 25and57 30and^* 
45and57 60and57 75and5? 95aad5? 8and4f 
and47 28and47 38and47 48and4t ^«b&\\ H 

47 7Sand4r 889nd4t 98aDd4t 9 «Bd^^ ^l 
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29 and 3? 49 and 3 ? 79 and 3 ? 89 and 3? 6 and 5? 6 and 
15? 6 and 25? 6 and 35 ? 6 and 45? 6 and 65? 6 and 85? 
6 and 95? 
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^ II* 1. If you should lose one finger from one hand, how 
many would you have left on that hand ? How many are 4 
less one ? Why ? Ans. Because 1 and 3 are 4. 

2. If you have 5 cents, and give away 2, how many will 
you have left? How many are 5 less 2 then ? Why ? 

3. If you shut both your little fingers, and leave the other 
fingers open, how many will be open? How many are 8 
less 2? Why? 

4. If you have 8 cents, and lose 3, how many will you 
have left ? How many are 8 less 3 ? Why ? 

5. If you have 9 cents in a box, and take out 4, how many 
will be left in the box ? How many are 9 less 4, or 4 from 
9? Why? 

6. You borrow 8 pins, and pay 4 ; how many do you still 
owe ? How many are 4 from 8 then ? Why ? 

7. If you have 12 dollars, and lose 2, how many will you 
have left ? How many are 2 from 12 then ? Why ? 

8. A man, owing 20 dollars, paid 16 ; how many remain 
to be paid.? How many are 16 from 20 then ? Why ? 

9. You gave 18 cents for an inkstand, and sold it for 16 
oents ; did you make or lose, and how much ? How many 
are 16 from 18 then ? Why ? 

10. Your papa gave you 9 dollars, and you gave your 
brother 5 ; how many had you left ? How many are 5 from 
9^en? Why? 

JK.. William bought a knife for 20 cents, and sold it for 
2^ how much did he make in trading? How many are 20 
from 22 then? Why? 

12. A man bought a ba^rrel of molasses for 15 dollars, 
and sold it for 19; how much more than he gave for 
it did he sell it for? How many are 15 from 19 then? 
Why? 

13. William has apples in both pockets; in one pocket 
has 11. in the other 18 ; how many had he in one pocket 

A other ? How many are 11 from 18 then ? 
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14. A boy gave 17 cents for some picture-books, whicb 
were worth no more than 10 cents ; how much more than 
their worth did he give for them ? How many are 10 from 
17? Why? 

15. A man bought a cow for 13 dollars, and a calf for 3 ; 
how much more did the cow cost than the calf? How many 
are 3 from 13? Why? 

16. A man bought a barrel of flour for 17 dollars, and, not 
proving so good as he expected, he could sell it for no more 
than 13 doUars ; how much did he lose on it ? How many 
are 13 from 17? Why? 

17. A man bought a barrel of beef for 20 dollars, and, 
being damaged, he is obliged to lose 12 dollars on the sale 
of it ; how much did he sdl it for ? How many are 12 from 
20 then? Why? 

18. How many legs will 4 chairs have to stand on, 
if 1 have 3 broken legs? How many are 3 from 16? 
Why? 

19. 20 birds light on a tree ; if 6 fly oflf, how many are 
left on the tree? How many are 6 from 20 ? Why? 

20. Suppose you and William lose a finger apiece, how 
many fingers will you both have then ? How many are 2 
from 16? Why? 

21. If you have 25 cents, and give 20 for a knife, and the 
rest for some marbles, how many cents will the marbles cost? 
How much more will the knife cost than the marbles ? How 
many are 20 from 25 ? 5 from 20? Why? 

22. A poor man had 16 bushels of rye given ]iim ; his 
^dest son gave him 10 bushels, and the youngest the rest ; 
how many bushels did the youngest give him ? How many 
did the elder give him more than the younger ? How many 
are 10 from 16? 6 from 10? Why? 

23. 28 l)oys were sliding on the ice, which breaking, all 
but 4 fell in and perished ; how many lost their Htcs? Mow 
many are 4 from 28 ? Why? 

24. Repeat the 
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Questions on the Table, 

25. How many does 2^ from 8 leave? 2 from 10 ? 2 from 
12? 2 from 15? 2 from 20? 2 from 24? 3 from 7? 3 from 
10? 3 from 12? 3 from 18? 3 from 19? 4 from 8? 4 from 
0? 4froml3? 4froml5? 4froml8? 4from20? 5 from 
10? 5 from 14? 5 from 17? 6 from-20? 5 from 25 ? 6 from 
12? 6 from 18? 6 from 20? 6 from 26? 7 from 14? 7 from 
21 ? 7 from 23? 8 from 10? 8 from 12? 8 from 15 ? 8 from 
16? 8 from 19? 8 from 20? 9 from 12? 9 from 15 ? 9 from 
18? 9 from 20? 9 from 22? 10 from 15? 10 from 17? 10 
from 19? 10 from 20? 10 from 22? 10 from 25 ? 11 from 
15? 11 from 18? 11 from 19? 11 from 22? 12 from 14? 12 
from 16 ? 12 from 19 ? 12 from 24 ? 

Practical Questions on the Table, 

26. If you buy 15 cents' worth of tape, and give the shop- 
Keeper a pistareen, or seventeen-cent bit, how many cents 
znust you have in chanse ? How many are 15 from 17 ? 
Why? 

2*. If you had 17 fingers, how many would you have 
more than you have now ? How many are 8 from 17 ? 
Why? 

, 28. A man had to travel 24 miles, but has traveled all 
but 4 ; how many miles has he journeyed ? How many are 
4 from 24? Why? 

29. 20 children are in a class, and the 8 best are put into 
a higher class ; how many are left in the lower class ? How 
many are 8 from 20 ? Why ? 

30. If you have 25 cents, and should give 10 cents for a 
ruler, and 10 for a top, how many cents will you ha»v^ W^.^ 
How many do 10 and 10 from 25 leave t \i|\x^*l 
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^1. Yon bare 16 applet, and give 5 to your sister, 5 to 
your brother; bow many will yoa baye left? How many 
do 6 and 5 from 16 leare 7 Wby 7 

32. A man bought a mirror for 12 dollars, for which he 
gave 6 bushels of com, worth 5 dollars, 3 bushels of pota- 
toes, worth 1 dollar, and the rest in money ; how much did 
be pay? How many do 5 and 1 from 12 leave? Why? 

33. The distance from Boston to Walpole is 20 miles ; 
after you have arrived at Dedham, which is 11 miles from 
Boston, how many more miles will you have to travel to 
reach Walpole ? How many are 11 from 20 ? Why ? 



MULTIPLICATION. 



If III* 1. If I give you 2 pins at one time, and 2 at 
another, how many pins shall I give you ? How many are 
2 times 2 then ? 

2. How many legs have 2 chairs ? How many are 2 times 4? 

8. How many eyes have 6 birds ? How many 7 ? How 
many 8 ? How many are 2 times 67 2 times 7 ? 2 times 8 ? 

4, I hold my hand out, and you put 3 pins in it, William 
Zt and James 3 ; bow many pins wul I have ? How many 
are 8 times 8 ? 

6, If I put in your pocket 4 apples at 3 different times, 
liow mai^ apples will you have in your pocket? How many 
are 8 times 4 ? 

d. If I should ^ve you 4 apples at 4 different times, how 
many apples will you have ? How many are 4 times 4 ? 

7« If T £iY« 2 cents foor one orange, how many cents must 
I ffiv^ foor §? How many are 2 limes 8 ? 

^. How many oents wul buy 10 marbles* if 1 cost 3 centa? 
How many are 8 times 10? 

9« If y\>a give 4 eenta for a yard of tape^ how many eents 
win buv 8 yard3 ? How many 4? 5t t>? 7? How many 
are 4 time<^'8 ? 4 times 4 ? 4 times 5 ? 4 times 6 ? 4 times 7 ? 

liX Wha^ will $ pi«ture^book» come ti^ at 2 eests apioeef 
\rh«lwiU<^? 7?^? 9? 10? 11? 12? Howm^Tsre 
5^li«ae»2^ <^ti]»sa2? 7time»2^ SttoMaS? 9tifflM2? 
|<>^nea2? UtHMaS? 12timea2? 

11. WhAt Witt 2 «wMe» c^)sl at 8 cents «mieoe? Wm 3 

^-vbijw? wm4* wiu^? wme? wiU7? wiUi>? wai9? 

mXO? WittUr HowmaDTare8ttaMa2? 3timas3? 
^Ma4? 8liJBMi»^? 8ttttee$? 8lmM»7? 8tum»$? Z 
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12. 
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Practical Quesiions on the Table. 

13. How many cents will buj 8 books, if 1 cost 2 cents ? 
llow many will buy 3 books ? 6 books ? 8 books ? 10 books ? 
12 books ? 

14. How many cents will 10 yards of ribbon come to, 
at 2 cents for 1 yard? At 3 cents? 5 cents? 9 cents? 
12 cents ? 

15. What are 2 barrels of flour worth, if 1 be worth 11 
dollars ? What are 3 barrels worth ? What are 5 ? What are 
7 ? What are 9 ? What are 11 ? What are 12 ? 

16. What will 7 pair of shoes come to, at 5 dollars a pair ? 
What will 8 pair? What will 10 pair ? What will 12 pair? 

17. What will 9 yards of broadcloth come to, at 6 dollars 
a yard ? At 7 dollars ? At 20 dollars ? 

18. There are 8 furlongs in 1 mile ; how many are there 
in 6 miles? In 7? In 9? In 11? In 12? 

19. There are 12 inches in 1 foot ; how many are there in 
2 feet? In 5 feet? In 6 feet? In 12 feet? 

20. If a man earn 7 dollars in one week, how many dol- 
lars will he earn in 2 weeks ? In 4 ? In 6 ? In 8 ? In 10 ? 
In 11? In 12? 

^ 21. If 1 bushel of olover^seed cost 12 dollars, what will 2 
bushels cost ? What will 3 bushels ? 5 bushels ? 7 bushels ? 
9 bushels? 11 bushels? 12 bushels? 

22. If you travel 5 miles in 1 hour, how far can you travel 
in 2 hours? In 4? In 8? In 10? In 12? 

23. William and James performed a piece of work to- 

§ ether in 6 days ; how many days will it take William to 
the same work alone ? 

24. If you pay 8 dollars for 1 quarter's tuition, what 
will 2 quarters come to? What will 3? 5? 7? 9? 11? 
12? 

25. If the interest of 1 dollar for 1 year is 6 cents, what 
^ho jDtereat of 2 dollars for the same time ? Of 3 ? Of 6 ? 

Of 12? 
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26. If you pay 3 dollars for 1 week's board, what will 
2 weeks come to? What will 3? 5? 8? 10? 12? 

27. If you give 5 apples for 1 orange, how many apploa 
will bay 2 oranges ? Mow many 3 ? How many 5 ? How 
many 6 ? How many 9 ? How many 10 ? How many 12 1 



DIVISION. 

^ IV. 1. Divide 6 apples between 2 boys, and tell me 
how many each will have. How many times 2 in 6 ? Why ? 
Ans, Because 2 times 3 are 6. 

2. Divide 10 pins between 5 boys, and tell me how many 
each ^ill have. How many times 5 in 10 ? Why ? 

3. If you wish to divide 8 oranges between your 2 little 
sisters, how many would iach have ? How many times 2 in 
8? Why? 

4. A man divides 14 peaches between 7 of his children ; 
how many will they have apiece ? How many times 7 in 14 ? 
Why? 

5. 14 cents were given to 2 poor boys ; how many cents is 
that for each boy ? How many times 2 in 14 ? Why ? 

6. If 1 orange cost 6 cents, how n^any oranges will 18 
cents buy ? How many times 6 in 18 ? Why ? 

7. If it cost 6 cents to go in and see the wax figures, how 
many times can you go in for 30 cents ? How many times 6 
in 30? Why? 

8. 8 boys found 48 cents, which they agreed to divide 
equally between them; how many will each have? How 
many times 8 in 48? Why? 

9. I sold 8 lead-pencils for 80 cents; how much is that 
apiece? How many times 8 in 80 ? Why? 

10. 10 men found a pocket-book containing 100 dollars; 
how many dollars will each have, if the money be eoually 
divided between them ? How many times 10 in 100 ? Why ? 

11. There are 4 weeks in a month ; how much will a man 
have a week, that has 48 dollars a month ? How many times 
4 in 48? Why? 

12. 12 men, by contract, are to have 96 dollars for perform- 
ing a piece of work ; how many dollars is each man's part ? 
How many times 12 in 96 ? Why ? 

13. There are 4 quarts in a gallon •, wli^Ai \a %i ojviajBX* ^Its**^ 
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laases worth, when a gallon is worth 32 cents ? How many 
times 4 in 327 Whj7 

14. An older brother distribnted 60 pictare-books between 
his 6 younger brothers; how many did each have? How 
many times 6 in 60 r Why? 

15. 108 cents are to be equally divided between 9 children ; 
bow many will that be apiece 7 How many limes 9 in 108 1 
Why? 

16. 132 bushels of com are to be divided equally between 
12 poor men ; how many will each man have 7 Uow many 
tunes 12 in 132? Why? 

17. 12 men eneage to do a piece of work for 144 dollars ; 
what will be eacn man's part of the money 7 How many 
times 12 in 144? Why? 

18. Repeat the 

DIVISION TlBLE. 
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132, 


12 tlBM. 


12 
12 




96, 
108, 


8 ti»« 
901.^ 












11 1. 66, 


6«i». 


12 


ia 


12, 


1 tl>M 


12 




120, 


10ti»« 


11 1. 77, 


7 Ums 


12 


la 


24, 
36, 
48, 


2 ^imm 


12 




132, 11 ««. 


11 1. 88. 


8«i». 


12 
12 


la 
la 


3 «»« 

4 tb.. 


12 




144, 


12 M». 



Practical QueaHoru on the Table. 

19. If 12 yards of tape cost 24 cents, what will one yard 
cost? 

20. If you give 2 cents for an apple, how many can you 
buy for 4 cents ? How many for o cents ? For 10 cents ? 
For 14 cents' f For 18 cents ? For 20 cents ? 

21. If 1 lead-pencil cost 3 cents, how manyvcan you buy 
for 6 cents? For 9 cents? For 18 cents? For 21 cents'? 
For 24 cents? For 30 cents? For 36 cents? 

22. If 4 cents will buy one orange, how many oranges 
will 8 cents buy ? How many 16 cents ? How many 24 
cents ? How many 32 cents ? How many 40 cents ? How 
many 48 cents ? 

23. If the stage fare be 5 cents a mile, how far may you 
be carried for 10 cents ? For 15 ? For 20 ? For 25 ? For 
30? For35? For40? For60? For60? 

24. If 6 cents will buy 1 pineapple, how many will 12 
cents buy? Will 24? Will 36? Will 42 1 %\VV «kS^\ 
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25. If a small slate cost 7 cents, how many slates will 14 
cents buy? Will 28? Will 35? Will 56? Will 63? 

26. If a writing-book cost 8 cents, how many ¥rTiting>- 
books will 16 cents buy? 24 cents? 40 cents? 56 cents t 
86 cents? 96 cents? 

27. How many spelling-books will 18 cents buy, if 1 cost 9 
oents? Will 27? Will 36? WUl 45 ? Will 54? Will 72? 

28. How many fish can you buy for 20 cents, if 1 cost 10 
cents? How many for 40 cents? 'For 60 cents? For 100 
cents ? For 110 cents ? For 120 cents ? 

29. If you nay 11 cents for an inkstand, how many can 
you buy for 22 cents ? For 33 cents ? For 55 cents ? For 
88 cents ? For 110 cents ? For 132 cents ? 

30. How many pounds of butter can you buy for 24 cents, 
when the price is 12 cents for 1 pound ? How many pounds 
for 36 cents? For 60 cents? For 108 cents? For 132 
oents ? For 144 cents ? 

Practiced Questions on the F&regcimg, 

1. A boy, hayins 18 apples, gave them to his companions, 
as follows : to William 4, to Rufus 6, and to Thomas 5 ; how 
many did he give away in all, and how many had he left ? 

2. Thomas gave to one of his companions 6 peaches, to 
another 3, to another 2, and sold 3 ; how many had he at 
first? 

3. A man bought a wagon for 17 dollars, and save 5 doli> 
lars to have it repaired, then sold it for 26 doUars; hov 
much did he make by the bargain ? 

4. A man bought a horse for 25 dollars, and, to pay for it, 
gave 6 bushels of rye, worth 6 dollars, and the rest in mo- 
ney ; how much money did he pay ? 

5. Kufus, having 20 cents, bought a book for 12 cents, and 
a knife for 6 cents ; how much more did the book cost than 
the knife? and how many cents had he left? 

6. What is the cost of 5 yards of cloth, at 4 dollars a 
yard? At 3 dollars? At 7 dollars? At 2 dollars ? At 8 
dollars ? At 9 dollars ? At 12 dollars ? 

7. If 1 lemon be worth 3 apples, how many lemons are 6 
apples worth ? Are 12 apples worth ? Are 18 apples worth ? 
Ajre 24 apples worth ? Are 36 apples worth ? 

8. How many barrels of flour, at 8 dollars a barrel, can 
you buy for 16 dollars? For 48 dollars? For 96 dollars? 
For 80 dollars ? 

9. How many are 2, 3, and 5 ? Are 4, 2, and 6 ? Are 
8, 3, and 2? Are 9, 3, and 4^ Ani IQ, %, wi^^*l Kx^ 
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4, S, and 27 Are 4, 3, 2, and 1 7 Ai« 7, 6, 3, and 2? Ax« 
8,9, and 10? Are 12, 11, 10, and 9 ? 

10. How many are 6 times 3? 6 times 4? 6 times 7? 
7time88? 9time87? 12times7? 9time85r 8times7? 
7 times 6? 7 times 97 12 times 117 8 times 57 3 times 77 
12 times 127 

11. How many times 2 in 127 2 in 187 2 in 247 3 in 
57 3inl27 3in367 4in207 4 in 327 4in487 5 in 
257 5in357 5in607 6in367 6 in 487 6in727 7 
inl47 7in567 7 in 847 8in407 8 in 967 9in367 
9 in 1087 U in 227 11 in 557 11 in 1327 12 in 1447 

Ifoie, — ^Yonnser pnpfls slioiild be required to rsriew and dwtQ on 
the preeedmg qfoeslioiiB for iUnstntioii, and the taUei^ till their soln- 
tions be made perfectly familiar. 
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\ y • Q, Wbem I say to yon, ** GiTe me that book," do I mean one 
book, or more than one ? 

Q, When we speak of a single things then, what Is it eaUed7 
A. A unity or one. 

Q, What are one imit and one more^ or one and one, eaUed? 
Q, What are two nnits and one more, or two and one, called 7 
Q, What are three nnits and one more, or three and one, called 7 
Q. What are four units and one more, or fonr and one, ealled ? 
Q. What are five nnits and one more, or ftve and one, ealled 7 
Q, What are six nnits and one more, or six and one, ealled 7 
Q, What are seren nnits and one more, or seven and one^ ealled 7 
Q. What are eight nnits and one more, or eight and one, called ? 
Q. What are nine nnits and one more, or nine and one, ealled 7 
Q, Now, to be obliged always to write these numbers ont in worda^ 
would be Teiy troublesome : to prevent this, how do we sometimef 
express the numbers one, two, Ac, up to thousands, millions, J^o. ? 
A, By letters. 

<^. What does the letter I stand for ? 
A. One. 
Q: What does the letter Y stand for ? 

A. Five. 

Q. What does the letter X stand for ? 

A. Ten. 

Q, What does the letter L stand for ? 

il. Fifty. 

<^. What does the letter C stand for 7 

A. One hundred. 

<^. What does the letter J> stand for 7 

A. Five hundred. 
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<?. Wbat 4ms Oe letter M I 

A. One tlioiimid. 

Q.Tim caM^aiTfltadilbrfiw; 
before tlw T, ^m, JY^wkalmSkhaAt 

A. Onlj four. 



lywflanthttleftterl 



. Wba^ thcB, Bjy be wmiifwi m a nk ftr 4etenuiiiii|^ the 
Tslne of tiieae letten ? 

^. A IstUx Standing far a smiUer iivmber, and before 
a larger, takes oat its Talne from the laiger. 

(?. Os«XfltaBdefbrtaB; wba&dotvoX'iitwdiar? L^ 

A. Twenty. A 

. What, then, it the TsfaM of a letter repeated? 

It repeats the yaloe as often as it is used. 
. How many letten do we ase lor mxptmdmg aamben? 

Seven. 
, Wfll 70a name tbaa ? 

ly V, X, L, C, D, M. 

_ , What is this method of expressing aamben by letten oJled ? 
A. The Roman method. 
Q. Why eeUed Bomam t 

A, Becanse the Bomans invented and used it 
Repeat the 



A. 
(?. 

A. 
Q. 
A. 
Q- 



ROMAN TABLE. 



One.... 
Two... 
Three., 
Four.., 
Five... 
Six...., 
Seven.. 
Eight . 
Nine.. 
Ten.... 



I. 

U. 

....m. 

....IV. 

V. 

....VI. 

...vn. 
.vin. 

....IX. 

X. 



Eleven XL 

Twelve XIL 

Thirteen XIIL 

Fourteen XIV. 

Fifteen XV. 

Sixteen XVI. 

Seventeen XVII. 

Eighteen XVIIL 

Nineteen XIX. 

Twenty XX. 



Thirty... 
Forty.... 

Fifty 

Sixty.... 
Seventy.. 
Eighty. 
Ninety., 



.;..XXX. 

XL. 

.-.L. 

LX. 

....LXX. 
..LXXX. 
..XC. 



One hundred .\0. 

T^o hundred CO, 

Three hundred.' CCC. 

Four hnndred CD. 

Five hundred D. 

Six hundred DO. 

Seven hnndred DCa 

Eight hundred DCCa 

Nine hundred CM. 

One thousand M. 

Fifteen hundred MD. 

Sixteen hundred MDC. 

Two thousand MM. 



ifhteen hundred and forty-five MDCCCXLV. 
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f YI« We have a shorter method still, which is in very general sse, 
M will appear by observing what follows : — 

A unit, or one, is written ,..1 

Two 2 

Three 3 

- Four 4 

- Five 5 

Six 6 

Seven 7 

Eight 8 

Nine 9 

Q» What are these characters called? 

A, Figures. 

Q, By what other name are they sometimes called ? 

A, The 9 digits. 

Q, What is this method of expressing nnmbers called ? 

A, The Arabic method. ^ 

Q. Why so called? 

A, Because the Arabs are supposed to have invented it.* 

Let me see yon write down on the slate, in figores, the numbers one, 
two, three, fonr, five, six, seven, eighty nine. 

Q, To express ten, as we have no one character that will do it» what 
tiro characters do we i;iake nse of to represent this number? 

A. The first character^ 1, and 0^ or cipher; thus^ 10. 

Q, What place does the 0, or cipher, in this case take ? 

A. The units' place. ^ 

Q, What place does the figure 1 take ? 

A. A new place. ^ 

Q. What is this new place called? 

A, The tens' place. 

Q, Write down in figures, on the slate;, the number ten ; now take 
■way the 1, aud what will be left ? 

A. Nothing but 0, or cipher. 

Q, What is the value of this 0, or cipher, thus standing alone ? 

A. No value. 

Q, Now place the at the right of the figure 1, and what will it 
bMome ? 

A. Ten, (10.) 

* Q, How was it obtained from the Arabs? 

X The Moors communicated it to the Spaniards, and John of Ba- 
itngstoke, Archdeacon of Leicester, introduced it into England; henoa 
its uitroduction into our own country. 

Q, About what time was it introduced into England ? 

A, About the middle of the eleventh century. 

Q, Bow exteDsively ia it now used? 

A. Ail over the civilized world. 
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Q. How many times is tbe figure 1 increased by the 0, or cipher? 
A Ten times. 

Q. What effecty then, has a cinlier, in all cases, when placed at tb^ 
right of figures ? 
A, It increases the value ten times. 
Q. In what proportion ia this increase said to be ? 

A, Tenfold proportion. 

As you have probably learned by this time how to write down ten 
in figures, by the belp of a cipher, and learned also the value of this 
cipher, wo will now proceed to higher numbers ; and to begin : let me 
see you write down in figures, on the slate, the following numbers, vis. ; 

One ten and one unit, or eleven 11 

One ten and two units, or twelve 12 

One ten and three units, or thirteen 13 

One ten and four units, or fourteen 14 

One ten and five units, or fifteen 15 

One ten and six units, or sixteen 16 

One ten and seven units, or seventeen 17 

One ten and eight units, or eighteen 18 

One ten and nine units, or nineteen 19 

Two tens or twenty 20 

Three tens or thirty 30 

Four tens or forty 40 

Five tens or fifty 50 

Six tens or sixty 60 

Seven tens or seventy 70 

Eight tens or eighty 80 

Nine tens or ninety 90 

Ten tens or one hundred..lOO/ 

Q. Here we see the value of the cipher again ] for, by placing a 
cipher at the right of ten, it becomes one hundred, (100,) that is, ten 
tens : should we place another cipher still at the right of the 100^ 
(thus, 1000,) what would it become ? 

A. One thousand, (1000.) 

Q, From what you have now seen of the value of figures, what may 
2 and 5 be made to stand ^r ? 

A. 25 or 52. 

Q, What is this different value caUea, wmcn arises from the fignrei 
being placed or located differently? 
A, Their local value. 

Q, What would be the value of the five written alone? 
A, Simply 5. 
Q, What is the value, then, of a figure standing alone ? 

A, The simple yalue. 

Q. How many values do figures appear to have ? '^ 
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C. What are they? 

A, Simple and local. 

Q. Now, as it takes 10 units to^ make one ten, or one in the next 
kft-hand place, and 10 tens to make 100, bow do figures appear (o 
taorease by being removed one place farther to the left ? 

A. In tenfold proportion, from right to left. 

Ton must have acquired, by this time, some considerable knowledge 
«f figures : let me examine you a little ; and, in the first place, let nm 
■ee yon write down on the slate the figure 4. 

Q, What do you call it ? ' 

A. 4 units. 

Write at the left of the 4, the figure 3, (thus, 84.) 

Q, What do you call them both, and how are they read ? 

A. 4 units and 3 tens, read tkirty-four. 

Write at the left of the 34 the figure 8, (thus, 834.) 

Q. What do yon call the three figures now, and how are they read ? 

A. 4 units, 3 tens, and 8 hundreds, read eight hun- 
dred and thirty-four. 

Write at the left of 834 the figure 1, (thus, 1834.) 

Q, What do you call the 4 figures now, and how read ? 

A, 4 units, 3 tens, 8 hundreds, and 1 thousand, read 
one thousand eight hundred and thirty-four. 

Q, We have now been combining, or placing figures together, till m 
have obtained the number 1834, representing the number of years it is 
since Christ appeared on earth, to the present time. We might con- 
tinue to put figures together in this way, that would express higher 
numbers still, up to billions, Ac, That you may be able to form some 
idea of the power of figures, let me tell you that there is not a billion 
of seconds in thirty years, notwithstanding that there are 60 seconds in 
every minute, 60 minutes in every hour, 24 hours in every day, and 
in a solar year 365 days, 5 hours, 48 minutes, and about 48 seconds. 
Should we continue to go on as we began, in combining more figures 
still, it would be very inconvenient : to avoid this, we have a rule by 
which we can read almost any number of figures, ever so large. What 
is this rule called ? 

A, Numeration. 

Q. What is the reading or expressing a number by figures, as now 
ahown, called? 

A. Notation or Numerationr 

RULE. 

Q, From the above illustrations, how does it appear that you must 
begin to numerate ? ^ 

A, Begin at the right hand. 
0Q. At which hand would you begin to read ? 

A. The left. 
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Q, What is the first fignie at the right hand, or first place, called? 
A. Units. 

Q. What is the second figore, or second placci called ? 
A, Tens. 

Q, What is the third place called ? 
A. Hnndreds. 

Q, What is the fourth place called ? 
A, Thousands. 

Q, In reading, what value do yon gire those figures which were 
called units in numerating ? 
A. Units. 

Q, What value do you give tens ? 
A. Tens. 

Q, What value do you give hundreds, thousands, Ac? 
A, HnndredS; thousands^ &o. .^ 

Q, Will jou repeat the NumeraHan TahUf beginning with nniti^ 
tm, Ac? 

NUMERATION TABLE. 




0,r««i—l Billion. 
0, r««i— 200 Million. 
0, r««i— 30 Million. 
0, rtnd — 4 Million. 
0, r««i— 500 Thousand. 
0,r««*— 60 Thousand. 
0, foA — 7 Thousand. 
0, r^ — 8 Hundred. 
9 , rtad — ^Ninety. 



NUMEBATION. 
Or, more commonly , thus : 



•S S J g 



m SeiS Rhh n&HP 
1,2 3 4,5 6 7,8 9 1, 

Which, by putting their values together, are read thus : 
One hillioriy two hundred and thirty-four million^ five 
hundred and sixty-seven thousand, eight hundred and 
ninety-one. 

Questions on the TaMe, 

Q. What is the value of 9 with one cipher on the right of it ? What 
fbe value of 8 with two ciphers? Of 7 with three ciphers? Of 
witb four ciphers ? Of 5 with five ciphers ? Of 4 wiUi six ciphers ? 
Of 3 with seven ciphers ? Of 2 with eight ciphers ? Of 1 with nine 
ciphers? 

Q. What is the meaning of annex t 

A. To place after. 
I Q. What is the meaning of prefix t 

A. To place before. 

^^^ Let the scholar write down, in figures, the answers to the fol- 
lowing questions on his slate at recitation. 

Q, How much does 1, with 1 cipher annexed, stand for? 

A. Ten. 

^. Why? 

A. Because the 1 is tens, when I numerate.- 

Numerate the 10, and see. 
Q. What does 1 with three ciphers stand for? 
A. One thousand. 
^.Why? 

A, Because, when I numerate, by saying ^^ Units, tens^ 
hundreds, thousands,'' the 1 comes thousands. 
Q. What does 5 with five ciphers stand for? 

A. Five hundred thousand. 
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C. Why? 

A. Because^ when I numerate^ the 5 comes handrecb 
of thousands. 
Numerate, and see. 

Q. What does 8 with 6 ciphers stand for? 
A, 8 millions, 
g. Why? 

^. In numerating; the 8 comes millions. 
Numerate, and see. 
Q. How do you read the figures 624 ? 
A, Six hundred and twenty-four. 
Q. Why do you say 6 hundred ? 
Q. What do the figures 6278 stand for? 
A, Six thousand two hundred and seventy-eight. 
Q. How do you know that the 6 is 6 thousand ? 
Q, How do you read the figures 56768 7 How do you read tlM 
flgores 27365 7 How do you read the figures 654212 ? ^ 

Express in words ike foUowing numbers. 

Note, — The pupil may leam the value of each succeeding number Itf 
a former one. 

8 = Eight 
9 

30 = Thirty. 
70 

239 = Two hundred and thirty-nine, 
629 
5005 = Five thousand and five. 
7007 

30002 = Thirty thousand and two. 
50009 [tr-niiM. 

623029 = Six hundred twenty-three thousand and twen- 
928028 

6000066 SB Six million and sixty-sis. 
8000099 

75000100 = Seventy-five million and one hundred. 
83000800 

Ikgprtss injigures ihefoQowing numbers* 

Sixty.— One hundred and twenty-five. 
Three thousand three hundred and thirty-three. 
Three million, three hundred thirty-three thousand, ibreo 
ftnmdred and thirty-three. 
•Pk;vi?v miUion. 

(bed milUon and twenty-five. 



SIMPLE ADDITION. 
Q, WiXL 70a repeat the fbllowiDg 

NUMERATION TABLET 



I I 



•0 



•S^ d-3 :^«E ^« r3« 2c 

^ 1^ CI] JM g , § - .9 ^ S 



^=^3 -S^:^ -^^S -S'-S^ -sag I ^ ^ 
g^e s^s e^§ S'sg I'si S's^g s 



TS 



Iss 1s5 1§d |s2 |s3 |s§ Is's 

^^<§ ^^^ 1^5 W^S W^^ te^^ tt gg 
65 6, 55 5, 55 5, 55 6, 55 6, 55 6, 656^ 
Q. Will you now repeat the numerated valoe of each figure 5 which 
tl prefixed to the foregoing table ? 

A. Five hundred and fifty-five quintiUicn, five hundred 
tnd fifty-five quadrtUtan, five hundred and fifty-five 
trilUon, five hundred and fifty-five billion, five hundred 
and fifty-five miUioUy five hundred and fifty-five thousand, 
five hundred and fifty-five. 



SIMPLE ADDITION. 

f TII« 1. You bought an orange for 9 cents, and a melon 
for 16 cents ; what did you pay for both ? 

2. James boueht a top for 6 cents, a knife for 12 cents, and 
an inkstand for 8 cents ; how much did they all come to ? 

3. Harry and James lost some monev ; James lost 20 
cents and Harrv 12 ; how much did both lose? 

4. A boy laid out 10 cents in marbles, 8 cents in quills, 
and 6 cents for a slate-pencil ; how much did he lay out in all 7 

5. Ton gave 40 cents for a Practical Arithmetic, 8 cents 
for a ruler, 9 cents for an inkstand, and lose 6 cents ; how 
much money has gone from you 7 

6. A man gave his children money in the following manner: 
to his oldest 3 dollars, to James 6 dollars, to Thomas 9 dolr 
lars, and to his two daughters 4 dollars apiece ; how mtu^h 
did he give away 7 

* In like manner we may go from quxntillioM to wexliUiont, Mpfll. 
Imim^ oeUUioM, noniUioiu, deeilUoM, imdeetUiont, dModecUXifirM^ k^ 
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7. A boy bought 20 marbles for 20 cents, 6 peaches toit Z 
, cents, and 3 apples for 2 cents ; how much money did he lay oiitff 

8. A man bought a cart for 6 dollars, a plow for 2 dollai% 
a pair of steers for 9 dollars, and 2 acres of land for 8 dDl* 
lars ; how much did he lay out in all ? 

9. How old would you be, were your age double what S 
now is ? 

10. If you had three times as many fingers and thnml)! 
as you have now, how many would you have in all? 

11. How many quarters to an apple, or any thing? * 

12. How many thirds to an apple, or any thing? 

13. If an apple, a number, or any thing, is divided into ^ 
equal parts, wnat would one of those parts be called ? A, (W 
quarter, or J. ■; 

14. In the above, if divided into 3 equal parts, what would' 
ODcpart be called? 

15. If an apple, or any thing, is divided into 5 equal parte'^' 
what would one part be called ? A, One-fifth, or |. ' ^ 

16. "What would 2 parts be called ? A, Two-fifths, or f. ? 

17. What would 4 parts be called ? -^ 

18. How many parts does it take to make 5 fifths ? A, 5» ^ 

19. How many parts does it take to make the whole ? ^. ST 

20. Why is | the whole ? A. Because the whole of tlui 
apple was divided into 5 equal parts. ^ " 

21. If i of an apple cost 2 cents, what will a whole app]^ 

COBt? 

22. If j of an apple cost 1 cent, what will the whole costt 

Note A, — Of the two following tables, the first is to be added from 
left to right, thus, 1 and 2 are 3 ; then the next line, thus, 1 and 2 ai^ 
3, and 3 are 6 ,* then the next line, thus, 1 and 2 are 3, and 3 are 6, aad 
4 are 10 ; and thus with all the lines. ^ 

The second is to be added from left to right, in the same manner. ' 
The learner, in reciting either, is not to look on the book; the ordef 
of the figures being such as to render it unnecessary. 

23. What is the sum of ike following numbers f -^ 

222222222222^. 24 
3d3S333d3333Xr 
44444444444 4A 
555555555555^. 
66666666666 6^ 
777777777777^. 
888888888 8 8 8^ 
99999999999 9 A, 
10 10 10 10 10 10 10 10 10 10 10 10 A, 
11 11 11 11 11 11 11 11 11 11 11 11 A, 



12 A, Z 

123 A. 6 

1234 XIO 

12345 ^.15 

123456 A,21 

1234567 ^.28 

1^845678 A,Ze 

123456789 A.45 

12845678910 .^.55 

W34567891011 -A.66 _ 

l-?^rf^dr«P1011Mit78ll212121il2\5L\"m'iiVLAl^^iu 
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24 If i of an apple be worth 1 cent^ how much is a whole 
arole worth ? 

.25. If i^ of a vessel be worth 1000 dollars, how mach is the 
whole vessel worth 7 How much is i worth ? 

26. If you give 300 dollars for ^ of a house, how much is 
the whole house worth? How mudi is f worth? 

27. If i of an apple cost 2 cents, what is the whole apple 
worth? 

28. If i of a factory be worth 2000 dollars, what is the 
whole worth? 

29. 16 boys, throwing stones at an apple-tree, beat off a 
Bomber of apples: says one boy, My part is i^, and I am en- 
titled to one apple; how many apples is ^ then? How 
many j^? How many -^? How many |J? How many |f ? 
How many |f ? 

20. 16 men caught so many fish, that they could not count 
them; a bystander told one man that his part was 100, just ^^ 
df the whole; how many fish would fy\)e^ How many -i^? 
How many -^? How many {(? How many {{? How many 
fish did they catch in all ? 

31. John was bom twenty years after James; how old will 
James be when John is 21 ? 

32. When Joseph was 21, he married a wife that was 10 
years old when he was bom ; how old was the wife when 
ioseph married? 

33^. How many are 7 and 9 ? 
Ad 9? 7 and 5? 27 and 5? 
and 7? 68 and 7? 58 and 7? 
and 8? 48 and 8? 58 and 8? 
flodO? 39 and 9? 59 and 9? 
«id6? 36 and 6? 56 and 6? 
and 6? 

/ 

J^* After the maimer of the last examples, the pupil should be 
taught to perform the followuig. Should he hesitate in any instance, 
M, for example, in adding 8 to 88, just say to him, 8 and 8 are 10, and 
he will soon see that 88 and 8 are 96y there being a61n both cases. By 
(tiia means, if he can add any two numbers together, both under 10, 
he may be taught to add any number smaller than 10 to any number 
larger than 10. 

^S^ The following may be added by calling each finger a figure. 
Gara should be exercised, lest the learner give the total amount ftom 
ftt book without making the individual additions for himselfl 

' 24. Add 5 twos and5 threes together: — thos, 2 and 2 are 4, 
and 2 are 6, and 2 are 8, and 2 are 10, and 3 «c«l^>«xA% ^s^ 
16^ and 3 JU9 19, and 3 are 22, and 3 axe 25. 



47 and 9? 


87 and 9? 


37 


57 and 5? 


8 and 7? 


48 


78 and 7? 


8 and 8? 


28 


78 and 8? 


98 and 8? 


9 


79 and 9? 


69 and 9? 


6 


76 and 6? 


96 and 6? 


106 
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Add 5 fours, 5 threes, and 5 twoa togetJief. 


A. 


45. 


Add 5 fivee, 5 fours, and 5 threes together. 


A. 


6<L 


Add 5 Bixes, 5 fiyesf and 5 fours 


together* 


A. 


75. 


Add 5 eeTGES, 5 sixes, and 5 fives together. 


A. 


00 


Add 5 eights, 5 sevens, and 5 siies 


together. 


A. 


105w 


Add 5 nines, 5 eighte, and 5 sevens to^^ether. 


A, 


120. 


Add 10 ones and 10 twos together. 




A. 


30l 


Add 10 threes and 10 twoa together. 




A. 


50. 


Add 10 fours aud 10 threes together, 




A. 


70- 


Add 10 fives and 10 fours together. 




A. 


oa 


Add 10 sixes and 10 fives together. 




A. 


110. 


Add 10 sevens and 10 sixes together. 




A. 


130. 


Add 10 eights and 10 sevens together 




A. 


150, 


Add 10 nines and 10 eights together. 




A. 


170, 



<?, What Ifl this whkh you have laow baeu doing called? 
A. Addition* 

Q. What, ih^Bf ma J th^ putting togetb&r of two or more uuMberB, 
uid findini; how much they iuoke, be called? 
A. Addition. 

Q. Wbat is tho patting together, or collecting:, of sereral nnmhera 
«f the euuae n^imer ur denomination, called? 

A. Simple Addition. 

Q. What do you mean by the same !i£iiime» or denomination ? 
A. All pounds, all dollars, all cents, or all dramSj &c* 
Q. How mmy ore 20 and ^D? What do yoa call the &0? 
A. Amount. 



' It is thought adTiE^ablCt wheDCTCr the operation of the first gtaa 
in "any rula is given, to direct the pupil, aflttf a carefnl attention tO 
the questions in the book, to copy theanra <tn bia alate, and from thia ^ 
answer the question b reapectlng tha work, witbout Looking on the b4M)k 
At reeitatioQ. 

Operation 6y J^aU illiistrated. 
1, A man bouglit a cart for 25 dollara, a yoke of oxen for 69 
dollars, and a plougk for 7 dollars. What did he give tbr the 
whole? 



opehation, 
Cartj 25 dollars. 
O^ten, G9 dollars. 
Ploiigli, 7 dollara. 



Amount, 101 dollars 

4K How do you obtain the I in the Aiis^ f 



Q^ In writing thi a eiamjile doTfti, 
why do jou place tlia 7 (umt^) under 
the 9 (units) ? why not place itiincbr 
the 6 (tens) ? 

A. Because, if I should, the 7 units 
would become 7 tens, or 70 ; that b, 
the 7 dollars would become 70 dollars. 



</* Mow do you obtain the I m tne Atis^f 
^. I saj 7 (units) and 9 (Tim\»l aift 1^ \;Qm\A^ vcg^^ TQKit% 
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(units) are 21» (units,) or 2 tens and 1 unit, writing the 1 in 

the units' place. 

• Q. What do you do with the 2 tens ? 

A, I carry or add them to the 6, (tens,) in the next higher 
place, where all the tens belong. 

Q. What is this adding of the 2 tens called? 

A, Carrying one for every ten. 

Q. How do you proceed to get the 10 in the Ans,f 

A, The 2 (tens) to carry, and 6 (tens) make 8, (tens,) and 
Ibe 2 (tens) over the 6 (tens) are 10, (tens.) 

From these illustrations we derive the following 

RULE. 

Q. How do you write the numbers down ? 

A. Units under unitS; tens under tens^ &c.; with a line 
underneath. 

Q. At which hand do you begin to add ? 

J.. The right. 

Q. If the amount of any column be 9, or less, how do you proceed f 

A. Set it down. 

Q. If it be more than 9, what do you do ? 

A. I set down the right-hand figure, and carry the left- 
hand figure, or figures, to the next column. 

Q. Which figure would you write down, and which carry, in 18, 10, 
13, 36, 81, 94, 108, 58, 67, 125 ? 

Q. What do you do with the amount of the last column ? 

A. I set tne whole of it down. 

Pboot. Q, How do you prove the operation ? . . 

A. Begin at the top, and add the figures downward^ in 
the same manner as they were added upward. 
Q. What must this amount be like ? 

JL. The first amount. «^ 

More Eocercises for the Slate. 

fSf^ To save the trouble of having the pupil running up continual^ 
to nis teacher, to know if his sums be right, and to prevent the learner 
from copying the answers on his slate from the book, indirect answers 
will be given through the book, when that can conveniently be done s 
in other cases, direct answers wUl be given. 

% A man bought a suit of cloSies for 57 dollars, a pair of 
hoots for 8 dollars, and a secretary for 28 dollars. What did 
he ^ve for the whole ? A, 93. 

3. In an orchard, 20 trees bear pears, 54 bear peaches, and 
5 hear plums. How many are there in the orchard ? A. 80. 

4. A man bought a barrel of flour for 10 dollars, a barrel 
of molasses for 29 dollars, and a barrel of rum for ^Q d$^\Li»ak« 
How much did he paj for all the articloBt A.l^. 
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5. James bought at one time 89 marbles, at another time 54, 
at another 60, at another 75. How many did he buy in allT A. 27& 

6. A man gives 89 dollars for } of a chaise ; how mnA 
must he give ror the whole at that rate ? A. 267. 

7. You expend for a gold watch 165 dollars, for a chaise 21% 
dollars, for a new suit oi clothes 80 dols., and give your &ther\ 
400 dols. How much money have you parted with in all? ^.87Ql ' 

8. If ^ of a vessel be worth 2265 dollars, what is th.e whole 
vessel worth ? A, 6795 dollars. 

9. What is the whole stock which a man has in trade 
worth, if ^ be worth 3500 pounds ? A. 14000 pounds. 

10. If a man own | of a oank, and his part cost 26000 dols., 
what would th^ whole be worth at that rate ? A, 208000 dok 

11. If my neighbor should borrow of me at one time 656 dol- 
lars, at another 50 dollars, at another 3656 dollars, and at an- 
dther 5000 dollars, how much should I lend him in all? A. 9362L 

12. A merchant owes 617 dollars to Messrs. B. & T. G. 
Hoppin, 516 dollars to Messrs. B. & C. Dyer, 600 dollars to 
the Exchange Bank, 1000 dollars to the Union Bank ; I de- 
mand how much he owes in the whole ? A, 2733 dollars. 

13. A merchant bought at one time 600 barrels of bee^ al 
SRiother 500 barrels, at another 416 barrels ; how many baJ^ 
rels did he buy in the whole ? A. 1516 barrels. 

14. James was born A. D. 1800 ; what year of our Lord 
will it be, when James is 37 years of age ? A. 1837. 

15. Gen. George Washington was born A. D. 1732, and 
lived 67 years ; in what year did he die ? A, 1799. 

16. From the creation of the world to the flood was 1656 years ; 
from thence to the building of Solomon's temple, 1336 years; 
(hence to the birth of our Saviour, 1008 years ; in what year 
df the world was the birth of Christ ? A. Anno Mundi 4O00. 

■^^S^ In the Key the teacher will find all the answers to the follow^ 

ing examples. 

(17.) (18.) (19.) (20.) (21.) 

Dollars. Drams. Dimes. Mills. Shillings. 

35 313 1645 132132 456732123212 

64 280 0321 245123 12121212121J 

21 741 4610 521085 123412341234 

18 240 5386 603898 234234234234 

12 391 5210 789783 89876898 7651 

-^r ] ' — 



* The teacher will observe that the amounts of the several svof^n aif 
divided by 3, and the quotients given for the answers will be foimd it 
snm.No. 27, each quotient being s^t against the No. of the somi tlwl 

mAjr mon rcad^y tell if the sum be right. 
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(22.) (23.) 

Eagles. Dollars. 

271135 26 0357 123 45 6789123 45 67 8d 

3110705 82121 9 87 6 5 43219 87 654320 

625 515 374232 5 5 443 3 221122 3 34422 

8136 02115601 6 65544332211001133 

5 35126100812 7 7665 5443322110011 



Pennyweights. Degrees. 

987654321 65 42103459652 

98765432 13000 

9876543 852670000 

987654 895965 

9876* 823245261785 

1234 12312612 

123 721 

12 21 

1 3 



345 67230137954321056513 
82130549865203156821342 
13221423001360421210050 
2234315 22431320 02303213 
53004311322411216132120 



(27.) 

A. to No. 17. 5 

Jl. to No. 18. 655 

X to No. 19. 5 724 

XtoNo.20. 764007 

X to No. 21. 611453 269181 

^. to No. 22. 852149811041 

Jl. to No. 23. 10359147 02588852225 

XtoNo.24. 365794695 

A. to No. 25. 2 45 5 40487125 3 

A. to No. 26. 68 42 222219 0020371507746 

XI 

Total amoant, 2052697743259270046^9'I^V 

B 
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28. Add 8541, 1256, 3560, and 2456 together. A, 15813. 

29. Add 15000 dolls., 2500 dolls., 36594 dolls., 29321 dolla, 
together. X 83415 dolls. 

30. Add 11000 mills, 1100 mills, 110 mills, and 11 millfl, 
together. X 12221 mills. 

31. Add 555555 ounces, 3333 ounces, 66 ounces, 4414144 
ounces, and 22222 ounces, together. A, 5025620. 

32. What is the sum of the following numbers ? viz. : 
Twenty-five, Three hundred sixty-five. Two thousand on« 

hundred and forty-five, Eighty-nine thousand. Four hundred 
eighty-five, Nine million and six. Ninety million and niiM 
thousand. ^.99101026. 



SIMPLE SUBTRACTION. 

% Yin. 1. George had 10 apples, and gave 6 of them to 
William; how many did he have left? Why? A, Becaosa 
4 and 6 are 10. 

2. Kufus, having 20 dollars, gave 12 to James ; how many 
had he left? Why? 

3. A man, owing 30 dollars, pud 20 ; how many did Im 
then owe ? 

4. A man, having 100 dollars, lost 50 of them ; how many 
had he left? 

5. A merchant bought a piece of cloth for 120 dollars, and 
sold it for 140 dollars; how much did he make by th« 
bargain ? 

6. From 100 take 20 ; take 10 ; take 40 ; take 60 ; taks 
70 ; take 80 ; take 90 ;' take 95 ; take 85 ; take 75 ; take 5 ; 
take 15. 

7. John, having 75 apples, gave 20 to his oldest brother, 
20 to his youngest, and 20 to his sister ; how many had ba 
left? 

8. Harry had 25 marbles in both pockets; he lost 9 
out of one pocket, and 7 out of the oUier; how many 
had he left? 

9. William has two pockets, both of which will hold 75 
peaches ; he has in one 15, and in the other 45 ; how many 
more will both hold ? 

10. A boy, returning with a basket full of oranges, oon- 
tcdning 100, and meetmg his cousin by the way, gave him 
20 ; how many did he carry home ? 

11. Two boys were playing at marbles ; each had 20 when 
they began ; John lost 5 ; how many did each have then f 
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When the unfortunate boy had lost all but 2, how many had 
James won from John ? 

12. You bought 100 new marbles for 50 cents, and sold 
Peter 10 for 15 cents, Harry 6 for 10 cents, and Thomas 34 
for 20 cents ; how many marbles had you remaining ? and 
how much more did you pay for them than what you sold 
came to? 

13. How many quarters to an apple, or any thing ? How 
many thirds? How many fifths ? How many sixths? Sevenths? 

14. If you had 4 pencils, and rfiould give away J, how 
many would you have left ? 

15. If you had 3 cents, and should give away }, how 
many would you have left ? 

16. If you had 8 pencils, and should give away ^, how 
many would you have left ? * 

17. How many would you have left each time, if you 
should give away {, f , f , }, } ? 

18. If you had 16 marbles, and should give away t^, A, 
tJt* A» tV> A» i8> if » If » ho^ ™a°y would you have left each 
time? 



Q. What is this which you have now been doing called ? 
A, Subtraction. 

Q, What, then, is the taking of one number from another of the sam* 
name, or denomination, called ? 
' A. Simple Subtraction. 

Q, What do you mean by the same name, or denomination ? 

A. When the numbers are either all dollars, or all 
days, or all shillings, or all seconds, &c. 

. Q, In Addition, you recollect that you were required to put together 

g two or more numbers, to find their amount ; now it seems that we are 
to take one number from another, to find their difference : how, then^ 
. does Subtraction appear to differ from Addition 7 

A. It is exactly the opposite of Addition. 

Q, What is the larger number called ? 
I A, The Minuend. 
1 Q, What is the smaller number called ? 

A. The Subtrahend. 
» Q. What is that which is left after subtracting called ? 
■ A. The Difiference or Remainder. 

Q, From the above, how many parts do there appear to be in Bnb> 
' traction, and what are they ? 

•. A, Three — Minuend; Subtrahend, and. 'Q%stea<Q(^« 
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Operation by Slate tUtistrated. 
1. A man, having 387 dollars, lost 134 dollars ; how manj 
had he left? 



OPERATION. 

He had 387 dollars, the Minuend, 
He lost 134 dollars^ tJie Subtrahend, 



e. In tiiis 
example, how 
do you obUdn 
the 3, 5, and 
2, in the B^ 
mainder ? 



Had left 253 dollars, the Remainder, 

A, I say, 4 (units) from 7 (units) leaves thd 3, (units;) 3 
(tens) from 8 (tens) leaves the 5, (tens ;) and 1 (nundreds) 
from 3 (hundreds) leaves the 2, (hundreds.) 

2. A man bought a wagon for 62 dollars, and a harness for 39 
dollars ; vrhat did the vragon cost him more than the harness T 



operat4on 

Wagon, 62 dollars. 

Harness, 39 dollars. 



Difference, 23 dollars. 
Proof, 62 dollars. 



Q. In this example we have a 
little difficulty in attempting to 
subtract as before, by saying 9 
(units) from 2, (units ;) but sup- 
pose we take 1 ten from the 6 
tens, the next upper figure, whieh 
would leave 5, (tens,) and join or 
add this 1, (ten,) that is, 10 units 
to the 2 units, making 12 units ; how would you then pro- 
ceed to get the 3 ? 
A, I would say, 9 (units) from 12 (units) leaves 3, (units.) 
Q, Now, as we took 1 ten from the 6 tens, it is evident 
that we must call the 6 tens 5 tens, and say, 3 tens from 5 
tens leave 2 tens ; but suppose that, instead of makine tiiA 
upper figure 1 less, calling it 5, we should make the K)wer 
figure one more, c^ine it 4, what would be the result, and 
how would you proceed ? 

A, I would say, 1 to carry to 3 makes 4, and 4 firom 6 
leaves 2, the same as before. 

Q, What is this taking 1 from 6, and adding it to 2, the 
upper figure, called ? 
A, Borrowing ten. 

Proof. Q, If 8 from 14 leaves 6, because 6 and 8 are 14| 
how would you proceed to prove the operation ? 

A, 1 add 23 (the Difference) to 39, (the Subtrahend,) 
making 62, an amount like the Minuend — therefore right. 
From these illustrations we derive the following 

RULE. . 

Q. How do you write the numbers down ? 

A. The less under the greater. 
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Q. How do yon plaee imit^ tens, ke.^ 

A. Units under unitSy tens under tens, &e. 

Q. At which hand do you hegin to snbtnet f 

A, The right. 

Q, How do yoa sabtnct each figure in the lower line ? 

A. From the figure above it. 

Q, What do yon set down ? 

A, The DMTerence. 

Q. If the lower figure be greater than tiiat aboye i^ what do yon do ? 

A. Add ten to the upper figure. 

Q. What do yon do then ? 

A. From this amount take the lower filgnre. 
Q. What do yon set down ? 
A, The D&erence. 

Q, How many do yon cany, in all cases, when the lower figure ii 
greater than that abore it ? 

XOne. 

Pboof. Q, Which numbers do yon add together to prore the opera- 
tion f 
A, The Difference and Subtrahend. 
Q, What must t]^e amount be like f 
A. The Minuend. 

More Exercises for the Slate. 

3. A man, having 98 dollars, paid away 49 ; how many 
had he left? A. 49 dollars. 

4. James bought 78 marbles, and lost 29 of them ; how 
ipany had he left ? A. 49 marbles. 

5. A man paid 175 dollars for a gold watch, and 55 dollars 
for a horse ; now much more did he pay for the watch than 
for the horse ? A. 120 dollars. 

6. A man bought a chaise for 215 dollars, and to pay for 
it gave a wagon, worth 37 dollars, atd the rest in money ; 
how much money did he pay ? A. 178 dollars. 

7. A merchant bought a piece of cloth, containing 489 
yards, and sold 365 yards ; now many yards had he left ? 
A. 124 yards. 

8. If you have 20 dollars in your pocket, and owe 15 dol- 
lars, how many dollars will you have left in your pocket, 
when your debts are paid ? 

9. If you have 2560 dollars' worth of stock, and owe 1500 
dollars, how much worth of stock will you have, after your 
debts are paid ? A. 1060 dollars. 

10. America was discovered by ChTiBlo^\i^t C^\«i^m%^^^ 
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1492 ; how man j years had elapsed at the time ^hen hostili- 
ties commenced, in the Revolutionary war, 1775? ^.283 years. 

11. Gen. Washington was born in 1732, and died in 1799 ; 
how old was he ? A. 67 years. 

12. William has 15 cents ; he owes Rufus 6 cents, and 
James 4; now how many will he have left, after paying 
Rufus and James ? 

13. A pierchant owes to the Exchange Bank 2365 dollars, 
to the Bank of North America 15000 dollars, and his whole 
stock is worth no more than 42000 dollars ; how much will 
he have left, after paying both banks ? A, 24635. 

14. If you buy 20 apples for 40 cents, and sell 15 for 35 
cents, how many apples will you have left, and how much 
will they cost you ? 

15. A grocer buys 560 bushels of rye for 530 dollars, and 
sells 200 bushels for 400 dollars ; how many bushels will he 
have left, and what will they cost him ? A, 360 bushels, and 
they cost him 130 dollars. 

16. A wine-merchant bought 3600 gallons of wine, and 
sold at one time 2400 gallons, at another 1000 gallons ; how 
many gallons has he on hand ? A. 200. 

17. From 200 take 150 ; take 190. 

OPERATION. 

200 200 60 
150 190 10 

50 10 60 Ans. 

0!SS^ To prevent the learner from copying his answer from the book, 
tiie following examples have answers formed by adding together two 
■eparate results. Each of these results is, in aU such cases, howevei 
•imple the process, given in the Key, which goes along with this work 

18. From 99 take 22 ; take 55. A. 121. 

19. From 176 take 58 ; take 42. A. 252. 

20. From 176 take 90 ; take 100. A, 162. 

21. From 1000 take 700 ; take 550. A, 750. 

22. From 1000 take 600 ; take 400. A, 1000. 

23. From 1500 take 1000 ; take 1200. A, 800. 

24. From 1500 take 900 ; take 350. A, 1750. 

25. From 2538 take 1624 ; take 299. A, 3153. 

26. From 2538 take 999 ; take 2000. A, 2(m, 

27. From 7836542 take 7000 ; take 70. A. 156660] 

28. From 80000 take 79999 ; take 78888. A. 1113. 
£9. From SOOOO take 5000 ; take 12345. A. 142655 

SO. From 900000 take 1 ; take 10. A. Yl^^^^ 
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31. From 900000 take 100; take 1000. A, 1798900. 

32. From 900000 take 10000; take 100. A, 1789900. 

33. From 1000000 take 1 ; taktf 10. A, 1999989. 

34. From nine million take 3. A, 8999997. 

35. From nineteen million take 19. A. 18999981. 

36. From forty million take one million. A, 39000000. 



SIMPLE MULTIPLICATION. 

f IX. 1. What will 3 books come to, at 20 cents apiece? 
Why ? A, Because 20 and 20 are 40, and 20 are 60 ; that is, 
3 times 20 are 60. 

2. What will 3 bushels of apples come to, at 30 cents a 
bushel ? Why ? A, Because 30 and 30 are 60, and 30 moM 
are 90 ; that is, 3 times 30 are 90. 

3. What ¥rill 2 cows come to, at 10 dollars a head ? At 
12 dollars? AtHdoUars? At 18 dollars? At20donars? 
At 25 dollars ? How many are 2 times 10, then ? 2 times 
12? 2time8l4? 2timesl8? 2times20? 2times25? 

4. What will 30 yards of cloth come to, at 2 cents per 
yard? What will 14 yards? 16 yards? 12 yards? 26 
yards ? 30 yards ? 60 yards ? 80 yards ? How many are 
2 times 30? 14? 16? 12? 25? 30? 60? 80? 

5. What will 3 yards of cloth come to, at 10 cents per 
yard ? What will 4 yards ? 6 yards ? 12 yards ? 20 yards ? 
30 yards ? 60 yards ? 80 yards ? How many are 10 times 
3? 4? 6? 12? 20? 30? 60? 80? 

6. What will 4 oranges cost, at 10 cents apiece? Why? 
A. Beeaose 10 and 10 are 20, and 10 are 30, and 10 more are 
40; that is, 4 times 10 are 40. 



Q. What, then, is miiltq»lication a quick waj of perfonning ? 

A. Many additions. 

Q. What is the nnmber called, which is to be a4ded to itself or re- 
peiUed sereral tones? 

A. The Multiplicand. 

Q. What is the number, which shows how man j times the mnlt^li' 
Moad is to be repeated, called? 

A. The Multiplier. 

Q. What are both mnltiplier and multiplicand sometimes called ? 

A. Factors, or Terms. 

Q. What is the resolt, or nvaiber found \fj mnltiplying, caUed? 

A. The Product. 
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^ X. When the Multiplier is 12, or less. 

OperatioTk by Slate illustrated. 
1. How much will 4 barrels of pork come to, at 17 doOan 
a barrel'? 



OPERATION. 

Multiplicand, 17 dollars. 
Multiplier, 4 barrels. 

Product, 68 dollars. 



Q. Since 4 times 7 are. tiro 
same or 7 times 4, we see thai 
it makes no difference which 
number is considered the mul- 
tiplier : why is the 4, then, 
made the multiplier in this 
example ? 

A, For the sake of convenience, it being the smaller numbei. 
Q, How do ^ou get the 8 units in the product ? 
A. I say, 4 times 7 (units) are 28, (units,] or 2 tens and 8 
units, writing down the 8 units, and carrying the 2, (tens,) 
as in Addition. 

Q, How do you obtain the 6, (tens ?) 
A. I say, 4 times 1 (ten) are 4, (tens,) and 2, (tens,) to 
carry, make 6, (tens.). 

Proof.. Q. As 3 times 17 
and 1 time 17 eyidently make 
4 times 17, how can you prove 
the above operation ? 

A. I can multiply 17 by 3, 
1 less than 4, making 51 ; 
then add 17 (the multiplicand) 
to 51, making 68 ; which, be- 
ing likei^ the result in the first 
operation, proves the work to 
be right 



PROOF. 



17 

3 1 less than 4, the for- 
— mer multiplier. 
51 
17 the multiplicand. 



68 like the result of the 
other operation, — 
therefore right. 

From these remarks and illustrations we derive the 
following 

RULE. 

Q, How are terms to be placed ? 

A. The less under the greater, with units under units, 
tens under tens, &c. 

Q. At which hand do you begin to multiply ? 
A. At the right hand. 

Q, How are the figures of the multiplicand to be multiplied by th« 
multiplier? 
A. Separately. 

' Tou carry and write down ? 

"imple Addition. 



SIMPLE MULTIPLICATION. 
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More Exercises for the Slate, 

2. What will 125 pounds of cheese cost, at 6 cents ft 
pound ? A, 750 cents. 

3. What will 420 pounds of pork come to, at 9 cents a 
pound? ^.3780 cents. 

4. What will 167 barrels of '^our come to, at 9 dollars a 
barrel ? A. 1503 dollars. 

5. What will be the price of 8 hogsheads of wine, at 129 
dollars per hogshead ? A, 1,032 dollars. 

6. A merchant sold 895 oranges, at 11 cents apiece ; 
what did thej; come to ? ^. 9845 cents. 

7. What will 236 lemons come to, at 8 cents apiece? At 
6 cents ? 

236 236 1888 

6 8 1416 

1416 1888 3304 Jrw. 

^^^ For the answers to, each indiyi^aal. prooess, the teacher ean 
•onsult the jEcv. ' ' » 

-^. Malti^y 120 by 2 ; by 3. A. 600. 

9. Multiply 1211-by 5 ; by 6. A. 13321. 

10. Multiply 1211 by 7 ; by 8. A. 18165. 

11. Multiply 65321 by 9 ; by 6. A. 979815. 

12. Multiply 65321 by 8 ; by 10. A, 1175778. 

13. Multiply 123456 by 11 ; by 4. A, 1851840. 

14. Multiply 123456 by 3 ; by 5. ' A. 987648. 

15. Multiply 345612 by 3 ; by 8. . * A. 3801732. 
Multiply 345612 by 12 ; by 7. A. 6566628. 
Multiply 12345Q0g89 by 3 ; by 4. A, 86415047523. 
Multiply 1234^006?89 by 5 ; by 6. A, 135795074679. 
Multiply 236120013 by 2 ; by 3. A, 1180600065. 

If XI. When the Multiplier is more than 12. - 
1. There are 365 days in one year ; how many are thera 
in 36 years ? 

Q, How do you get the 2190 ? 
A, By multiplying 365 by 6, as 
in1[X. 

Q, How do you obtain the 1095 ? 
A. By multiplying 365 by 3, as 
before. 

Q. Now, as you h^ve seen thai 
figures increase their value ten 
13140 days. Ans. times, by being removed one i^lacA 

farther towards the left, can you teW m^ ^Yi-j \^^^ \% %q ^^ 
moved, tberebf making the 5 tCT&H.undei ^^ \£l\3\\Iv^^^ 



16. 
17. 
18. 
19. 



operation. 
865 days. 
36 years. 

2190 
1095 



* 



A, Mtiltipljing by the 3 teni, that ii, 30 anitfl, gives a pro- 
daot 10 times gr enter thao if the three tens were 3 units ; 
hence the 5 must be placed in the tens' place. 

To explain why jou add the two products together, 

Q, What does multiplying 365 bj d give ? 

A. The number of days in 6 years. 

Q, What doei multiplymg 365 by 3 ten^ gWe ? 

A. Am the 3 (tens) are 3Cf unita, multiplying by 30 will, 
of conrse, gi^e the number of days in 30 yeara. 

Q. Why, then, do you add these two products together I 

A. To get the whole number of day a in 30 and 6 years, 
that ii, in 3G years, 

From this example we derive the following 

EULE. 

Q. How do you write the nitmbers dowu, and multiply 7 
A. As in ^ X, 

Q. Whefo do you write tbe first figure in eaoh product? 
A. Directly under its mtiltipjier. 

Q. How do you proofed next? 

A^ Add all the products together as they stand. 

More Exercises for iht Slate, 

2. What win 315 buahelsof rye coat, at 42 cents a bushel? 
A, 13230 cts. 

3. There are 63 gallons in a hogahead ; how many gallona 
are there in 25 hogsheads ? A. 1575 gallona. 

4. What will 426 gallons of molassea cost, at 45 centa a 
gallon ! J. 19590 eta. 

5. If 363 men can do a piece of work in 137 daye, how 
long will it take one man to do the same ? A. 40t3l'days. 

6. What will 234 barrels of beef com© to, at 15 doUara a 
barrel ? At 13 dollars a barrel ? A. 6552 dollars. 

7. If a man receive 256 cents for one day's work, bow 
many cents will he receive, at that rate, ft>T 17 days ? For 2D 
days? X. 11776. For 116 days? Forl05daya? J. 56576. 

8. If the stage runs 9 injle« an hour, bow many miles will 
it run, at that rate, in 12 hours? In 19 honra ? J^. 279 
miles. In 25 hours ? In 36 hours ? A. 549 miles. 

9. If a man ^ave 161 dollars in a year, how much will it 
amount to in 19 years? In 35 yeara ? A. 8694 dollars* 

10. Multiply 62123 by 13. A, 807599. 
IL Multiply 35^32 by 14 ; by 15. A. 10275fi8. 
2Z Multiply 65217 by 10; by IT. A 2152I6L 

/J. Maltiplj 207812 by 19 \ by ^1. A.%V^V>S^. 
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14. Multiply 207812 by 25 ; by 35. A. 1246S720. 

15. Multiply 32100421 by 65 ; by 85. A. 4815063150. 

16. Multiply 32100421 by 27 ; by 33. A. 1926025260. 

17. Write down one thousand, multiply it by 25, add five 
thousand to the product, subtract twenty>nine tbousand nine 
hundred and ninety-nine from the amount, and see if the 
remainder be L 

Tf JlH. When the Multipliee is 10, 100, 1000, &c. 

Q. How many are 10 times 5 ? Now, if we annex a cii>her to the 
6, thus, 50, it will produce the same effect : why is this ? 

A. Because, by annexing a cipher to 5, the 5 is re- 
moyed to the tens' place \ hence the value is increased 
10 times. 

Q. What effect would two ciphers haye, or three ciphers, Ac. ? 

A. Two ciphers would remove any figure two places 
towards the left, and of course increase it 100 times, and 
se on^for 1000, &o. 

Bulb. Q, What» then, appears to he the rule ? 
A, Annex to the multiplicand all the ciphers in the 
multiplier. 
'^ Eocercisesfor ihe Slate. 

1. What will 36 bushels of rye cost, at 100 cents a bushel ? 
A, 3600 cents. 

2. What ¥rill 100 bushels of salt cost, at 87 cents a bushel ? 
What win 1000 bushels ? What will 10000 bushels ? What 
will 10 bushels ? A. 966570 cents. 

3. Multiply 8978 by 10 ; by 100 ; by 1000 ; by 10000 ; by 
100000; by 1000000. A 9975545580. _ 

Ti Xlfl. When there are Ciphers at the Eight 
Hand of either or both the Factors. 

Rule. Q. From the iliustrations giren, f XIL, how does it appear 
that we can multiply ? 

A. Multiply without the ciphers first, and annex tKem 
to the product. 

Exercises for ihe Slate, 

MultiplicLd, 63500 . ?• ^^^i^ y^5 ^\ ^"^ ^ 

^ v«** , ciphers m the product ? 

^" A. There are 2 at the right of 

the multiplicand, and 1 at the 

3175000 righto£them\3\\:\^^<w,\a»^ "^ 
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^B^ The Key cod tains the entire work of the 6 following eizunplefl; 
and similar aid is afforded the teacher in other parts of this treatise, 
when the process of solation is long and tedioos. 

2. Multiply 62J23,000 by 130000. A. 8075990000000. 

3. Multiply 35432000 by 256000. A. 9070592000000. 

4. Multiply 6789354270000 by 685300. 

A. 4652744481231000000. 

5. Multiply 78954398765 by 7235000. 

A. 571235075064775000. 
^ 6. Multiply 123456789 by 123450000. 

A. 15240740602050000. 
^ 7. Multiply 1234567890 by 1234560000. - 

A. 1524148134278400000. 

% XIV. When the Multiplier is a Composttb 
Number. 

Q, How many are 5 times 8 ? 7 times 9 ? 12 times 12 ? 
Q, What are these prodncts, 40, 63, 144, called ? 
A. Composite Numbers. 

Q. What are the multiplying Qombers, 5 and 8, 7 and 9, 12 and 12, 
called? 
A, Tbe Component Parts* 

Q. What are the component parts of 36 ? Of 72 ? Of 100 ? Of 27 ? 
0fl5? 0f35? 0fl32? 0fl44? 
Q. What, then, is the product of any two numbers called ? 

A, A Composite [Number. 



1. What will 14 barrels of flour cost, at 8 dollars a barrel f 



operation. 
8 dollars. 
7 barrels. 

56 dollars. 
2 times 7 are 14. 

112 dollars^ Ans, 



Q, What does multiplying 8 
dollars by 7 barrels give ? 

A, The price of 7 barrels at 
.8 dollars a barrel, making 56 
dollars. 

Q, How much more will 14 
barrels cost than 7 barrels ? 

A. 2 times as much as 7, that is, 
2 times 56, making 112 dollars. 



Rule. Q. How, then, would you begin to multiply t 
A, By one of the component parts first. 

Q, What would you multiply this product by ? 

'»e other component part. 
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Mart Exarciietfofr (he State, 

2. What will 36 himdred weight of sugar cort at 29 dollma 
a hundred? ^. 1044 doUars. 

3. Multiply 3065428 hy 35. A. 107289960. 

4. Multiply 4078945 hj 96. A. 391578720. 

5. Multiply 18934 by 108. A. 2044872. 

6. Multiply 45678 by 144. A. 65n632. 



SIMPLE DIVISION. 



\ XT* 1. If you divide 12 apples equally between two 
boya, how many will each hare? How many times 2 in 12, 
tfaeo ? Why? A, Because 2 times 6 are 12. 

2. How many oranges, at 8 cents apiece, can yon buy for 
48 cents ?(^For 96 cents ? How many times 8 in 48 7 '8 in 
96? Why? - 

3. A man Iwn^t 8 lemons tat 80 cents ; how much did 
he giye apiece? How many times 8 in 80? Why, or 
proof? 

4. How many gtllcms of brandy, at 3 dollars a iralloD, can 
be bought for Z6 d<^lan H For 60 dollarsl^For ^ dollars? 
For300dolh«? Why? ^ ' 

5. Four b^ found a ba^ containing 48 eilyer doUars ; 
how many wul they have apieee, if it be divided equally ? 

6. When oranges are 2 c^its apiece, how many will 8 cents 
boy?. . Will 16 cents buy ^ Will 32 cents ?c WiU 36 cents ? 
WrU48cents( WiUlO&cents? 

7. If you pay 9 cents for one pound of sugar, how many 
pocmda can you boy far 45 cents ?• For 54 cents ? *. For 108 
cents? - 

8. Howmuchi8 0De4ialff|}of4? Of8? Of 16? Of 30? 
Of24? Of30? OflOO? Of2O0? 

9. Harry had 16 apples, and gave one-half (|) of them to 
bomas ; hcnr many did Thomas receire ? 



Thomas; 

10. How muah is one-third (i) of 6? Of 24? Of 30? 
Of 367 

IL Hownradiisone4sa}f ())of8? Oue^hird (}} of 24? 
Oafr^MTtii (i> of 16? 0»e-fifUi (}) of 35 ? One-»ixth (() 
of 24? One-aerenth {\) of 35? One^ighth U) of 56? 
OtaMiDt]iU)ofI08? ODe^welfth(A)ofl44? 

12. How iMN tunes 4 in 40? 3in60? 5 in lOQt ^V^ 
laOOr 8iB480? 

2 



M ASOTSMSSBL 

^. Wbel if &if tusHMfiC of finfiiiF lunr annr -fimB warn aanSbsii 
«(*ouiUMid it! Miu^ME. or of dhidme a -nrnnW intD flpai fat^ 



a. What k tiiie sieffavd cf findxng lunr i 

^. Vhii.: ic thie mucber ^m to £vifle I17 alU? 
^. WJbM if tlK nvnW to Ve dmiei cdM? 

^. Tbe J[>iTide&<L 

^. yfhMi if titM; itimber «f tones Oat fl» Crinr s iwfitiinrd in tbs 

A. The QuioOeiit 

<$. Wiuut U tilAivbiebSfwaMtaM left after dmdiBs^ or after tiM 

ttp^rMti/m U p«r£(/rBie<l, called? 

^. The remainder, which most always be less than tin 
DlvuEor. 
Q. Of what name, or dcnooiiiiatioiiy is tha lemamder ? 
A. The Mme aa the Diyidend* 

Q. If your dirldend, for ini tanee, be onnees, what will yoiir it- 
maiodar b« t 
A. OuQoei. 

Q. How manj timei i in 40 ? and whj? 

Q. From ibii example, what does Division appear to be the oppo- 
site off 
A, Multiplication. 

Q. Jamei, having 12 
oraiigtii, was detirous of 
dividing, them eauallj 
among hli 4 little sisters, 
andi iu order to do this, 
he handed them at first 
one apiece } how many 
had he leaf 

Q, When he handed 
Ihem another apleee, how 
many had he left f 

Qs When he handed 
(hem one more apieoe> 
how many had he left f 

O, From these illiiftrations, how does it appear that a niunl 
be divided into equal parts? 

A. By Subtraction. 

^ How aauj limes did JaaMS g^Tt to ea^ of bif iiBton aa 

llMef 



12 orangei. 

One to each makes 4 

1st time he had 8 left. 

One to each makes 4 

2d time he had 4 left^ 

One to each makes 4 

8d time he had left. 
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Q, How many times did joa subtract ? 

A, Three times. 

Q. How many times 4 in 12 ? 

Q, By this we see that the quotient represents the number of snb- 
Uractions : now, if the quotient were 4000, how many times would it 
be necessary to take the divisor £rom the dividend to perform Division 
by Subtraction? 

A. 4000 times. 

Q. What, then, is Division a quick way of performing ? 
A, Many subtractions. . 



SHORT DIVISION. 

^ XVI. Q. What is Short Dnrisioir ? 
A. When the divisor is 12, or less. 

1. How many oranges, at 3 cents apiece, may be bought 
^ 657 cents ? 

OPERATION. '' Q. How do you ob- 

Dividend. ^^^ the 2 (hundreds) 

Divisor, 3)657 cents. in the quotient ? 

-4. I begin on the left 

r^^ x« X 01A A of the dividend, and say, 

Quotient, 219 oranges. Arts. 3^ ^^ divisor, is con- 

tamed in 6 (hundreds) 2 (handreds) times, that is, 200 
times, writing the 2 (hundreds) down under the 6, (hun- 
dreds.) 

Q, How do you get the 1, (ten ?) 

J[. 3 in 5 (tens) 1 time, and 2 (tens) left. 

Q. What do you do with the 2 which is left? 

A. I join or carry it as 2 tens, that is, 20 units, to the 7 
uiiits, making 27. ' 

Q, How do you proceed to get the 9 then ? 

A, 3 in 27, 9 times. 

PROOF. 
Quotient, 219 
Divisor, 3 



Dividend, 657 



Q, How many times 6 in 30, and why? 

Q, How, tjien, would you proceed to 
prove the foregoing example ? 

A. I would multiply 219 (the quotient) 
by 3, {the divisor,) making oST^vJJm^^jc^C 
dend,) — ^therefore ti^t. 
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From the illustrations now given we derive the followmg 
RULE. 

Q. At which hand of the dividend do 70a place the dlviBor ? 

A, At the left. 

Q. How many figures do you take first ? 

A. Enough to contain the divisor onoe, or more. 

Q, What do you set down underneath ? 

A. The quotient. 

Q. If there should be a remainder, how would yon proceed f 

A, I join or carry it to the next figure of the dividend, 
as so many tens. 

Q. For example, suppose 3 remain, and the next figure be 8, how 
would you say? 

A. I would say, 3 (to carry) to 8, makes 38. 

Q, How do you proceed if the divisor be not contained in the next 
figure of the dividend ? 1 

A, Write a cipher in the quotient, and join this figure 
to the figure next to it, aa so many tens. 

Proof. Q. Which terms do you multiply together to prove tiM 
operation ? 

A. The divisor and quotient. 

Q. What is to be done with the remainder, if there be any ? 

A. Add to it this product. 

Q, What must the amount be like ? 

A. The dividend. 

More Exercises for {he Slate. 

2. Rufus divided 42 oranges equally.between his two little 
brothers ; how many had they apiece ? A, 21. 

3. If 3 bushels of apples cost 360 cents, how much is that 
a bushel ? A. 120 cents. 

4. How many months are there in 452 weeks, there being 
4 weeks in each month ? ^. 113 months. 

5. A man, having 416 dollars, laid them all out in cider, at 4 
dollars a barrel ; how much cider did he buy ? A. 104 barrels. 

6. A man bought 6 oxen for 318 dollars ; how mnoh did 
he pay a head ? ^.53 dollars. 

7. How much flour, at 7 dollars a barrel, can be bought 
for 1512 dollars ? A, 216 barrels. 

8. At 8 cents apiece, how many oranges will 8896 cents 
buv? -4. 1112 oranges. 

9. At 10 dollars a barrel, how many barrels of flour may 
be bought for 1720 dollars? A. 172 barrels. 

in 12 men by contract are to receive 1500 dollars for a job 
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of work ; how many dollars will be ^ach man's part, if thej 
be diyided equally among them ? A, 125 dollars. 

11. 2 men, trading in company, gained 2450 dollars ; how 
much was each man's part ? A, 1225 dollars. 

12. At 3 dollars a barrel, how many barrels of pork can 
be bought for 5463 doUars ? A, 1821 bbls. 

Note. — The total remainder is found by adding together what 
remains after each operation. 

13. Divide 256587 by 2. 

14. Divide 378567 by 2; by 3. 

15. Divide 278934 by 2 ; by 3. 

16. Divide 256788 by 3 ; by 4. 

17. Divide 256788 by 5 ; by 6. 

18. Divide 65342167 by 4 ; by 5. 

19. Divide 65342167 by 6 ; by 7. 

20. Divide 523467898 by 4; by 6. 

21. Divide 523467898 by 7 ; by 8. 

22. Divide 2653286 by 7 ; by 8. 

23. Divide 2653286 by 9 ; by 10. 

24. Divide 52345 by 9 ; by 10. 

25. Divide 52345 by 11 ; by 12. 
Q, The operation, thus far, has been carried on partly in 

the mind, and partly by writing the numbers down ; but 
oftentimes the divisor will be too large to be thus performed. 
When, therefore, we Write the operation out at length, what 
is the process called ? 
A. Long Division. 

LONG DIVISION. 

T XTD. 1. A man, dying, left 957 dollars to be divided 
equally among his 4 sons ; what was each son's part ? 
Long Division, Short Division. 

OPERATION. OPERATION. 

Dividend. Quotient. 4)957 



A. 128293, 1 rem. 
A, 315472, 1 rem. 
A. 232445. 
A. 149793. 
A. 94155, 3 rem. 
A. 29403974, 5 rem. 
X 20224956, 3 rm. 
A. 218111623, 6 rem. 
A. 140214615, 4 rem. 
A. 710700, 12 rem. 
A. 560137, 11 rem. 
A. 11050, 6 rem. 
A. 9120, 8 rem. 



Divisor, 4)957 (239i 
8 

15 
12 

37 
36 



239i Quotient. 
Q, As Long and Short Di- 
vision are exactly alike, ex- 
cept in Short Division the 
whole operation is not writ- 
ten down, to begin, then, in 
Short Division, we should 
say, 4 in 9, 2 times, and 1 / 
over. T\i\a ^^ ^x^^^^^t \s^ 



^ 



I 



k 



2 are 3, an^ 8 from 9 leaves 1. Now, to express in figuret 
this operation, 'we maj Tvrite the numbers wliere we please: 
where, then, for the sake of oonTenieDce, maj the 2 (timei 
the quotient figure) be placed ? 

A, At the ritrht hiuid of the dividend, 

Q. \Ye are noxt to say, 4 times 2 are 8 : this 8, you know» 
must be subtracted from 9 ; where would it be conTenient to 
place the 8 1 

A. 0ntler the 9. 

Q. By taking 8 from 9^ we have 1 remaining, which we 
should J in Short DiYisioii, oarry or join to 5, the nest figure 
of the dividend ; how can we do this now ? 

A. By j(iining or bringing down the 5 to the right hand of 
the 1, making 15, 

Q, How do you get the 3 in the quotient ? 

A. I saj, 4 m 15^ 3 times. 

Q. How do you proceed n^xt? 

J, I say, 3 times 4 are 12 i and 12 from 15 leaTes 3, 

Q. What do you do with the 3 ? 

A. I bring down 7 of the dividend to the right band of the 
3, making 37, 

Q. How do you get the 9 in the quotient? 

A, I pay, 4 times 9 are 36, and subtraoting 36 from 37 
leaves 1, remainder, 

<?, It now appears that each son has 239 dollars, and thero 
is 1 dollar still remaining undivided t to explain the division 
of this, toll me how many quarters there are in a dollar. 

A. Four, 

§, Now, as there are 4 sons to share equaUy this dollar, 
bow much ought each eon to have If 

A. i^, or ono-qoarter of a dollar apiece, 

Q, In this expression, f, wo use the remainder, 1, and the 
divisor, 4; how, then, may Division be carried out mora 
exactly ? ^ ^ 

A, By isTiting the divisor under the remaindefp with a 
lino betweerk. 

From these remarks and illustrations we derive the following 

EULE, 

0. How do you begin to divide ? 
J., Aa in Short Division, 
<?, How many steps are there 7 
A, Four. 
g. What arc they t 

^, 1st Find how many times \ 2d. Halti^l^ \ 3d. Sub- 
^aa/ 4th, Bring down. 
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Q, Where do yon write the qaotient f 

A, At the right hand of the dividend. 

Q. In performing the operation, whenerer yon have subtraeted, 
what mast the remainder be less than ? 
A. Than the divisor. 

Q, When yon have brought down a figure, and the. divisor is not 
eon tain ed in the new diyidend thus formed, what is to be done f 

A. Place a cipher in the quotient, and bring down 
another figure ', after which divide aa before. 

Proof. Q. How do you prove the operation ? 
A. As in Short Division. -- 

More Exercises for the Slate, 

2. A man wishes to divide 626 dollars equally among 5 
men ; how manv will that be apiece ? A. 125^ dollars, or 
125 dollars and 20 cents. 

3. There are 7 days in one week ; how many weeks are 
there in 877 days ? A. 125^ weeks. 

4. A man, havins 5520 bushels of corn, wishes to put it 
into bins, each holoung 16 bushels ; how many bins will it 
take? ^.345 bins. 

5. Four boys had gathered 113 bushels of walnuts ; in di- 
viding them equally, how many will each have ? A. 28| bushels. 

6. If a man is to travel 1201 miles in 12 months, how many 
is that a month ? A, lOOy^ miles. 

^ 7. K 1600 bushels of corn are to be divided equally among* 

40 men, how many is that apiece ? JL. 40 bushels. 

8. 27000 dollars are to be divided equally among 30 

soldiers ; how many will each have ? A. 900 dollars. 
. 9. The salary of the President of the United States is 

25000 dollars a year ; how much is that a day, reckoning 

^65 days to the year ? A. 68^}; dollars. 

10. A regiment of soldiers, consisting of 500 men, are al- 
■^ lowed 1000 pounds of pork per day ; how much is each 

man's part? A. 2 pounds. 

11. James says that he has a half-bushel that holds 27000 
beans; how many will that be apiece for 9 boys, if they be 
divided equally ? How many apiece for 27 boys ? A. 4000 
beans. 12. For 36 boys? For 54 boys? A, 1250 beans. 

13. Divide 29876543 by 13. A, 2298195 A. 

14. Divide 6283459 by 29. A 216671. 

15. Divide 37895429 by 112. A. 338352Tf ,. 

16. Divide 29070 by 15 ; by 18. A, 3553. 

17. Divide 29070 by 19 ; by 17. A. VL^. 
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18. Divide 10368 by 27 ; by 36. A. 672, 

19. Divide 10368 by 54 ; by 18. A. 768. 

20. Divide 2688 by 112 ; by 224. A. 36. 

21. Divide 101442075 by 4025.^ A. 25203. 

iXVm. When the Divisob is a Composite 
Number. 

Q. 1. Bought 20 yards of cloth for 80 dollars ; how much was that 
a yard ? Now, as 2 times 10 are 20, (a composite numher,) it is plain 
that, if there had heen hut 10 yards, the cost of 1 yard would be 8 
dollars, for 10 in 80, 8 times ; but as there are 2 times 10 yards, it is 
evident that the cost of 1 yard will he but one-half (^) as much : how 
much, then, will it be ? 

Bulb. Q, What, then, appears to be the rule for dividing by a com- 
posite number ? 

A. Divide by one of its component parts first^ and tha 
quotient by the other. 

Exercises for the ^late. 

2. Divide 1152 dollars among 
24 men. 

3. Divide 2520 by 63. A 40. 

4. Divide 5040 by 28. A. 180. 
By 15. X336. By 24. ^.210. 
By 84. X60. By 35. ^.144. 
By 72. ^.70. . 



OPEBATION. 
4)1152 4 times 6 

— *. are 24. 

6)288 

J.71S.48 dollars. 



t XIX. To Divide by 10, 100, 1000, &c. 

Q. In f XIL it was observed, that annexing 1 cipher to any num- 
bor multiplied it by 10, 2 ciphers by 100, Ac. Now, Division being 
the reverse of Multiplication, what will be the effect, if we cut off i 
cipher at the right of any number ? 

A. It must decrease or divide it by 10. 

Q. What will be the effect, if we cut off two ciphers ? 
* A, It will be the same as dividing by 100. 

Q. Why does it have this effect ? 

A, By cutting off one cipher or figure at the right, the 
tens take the units' place, and hundreds the tens' place, 
and so on. 

Rule. Q. What, then, is the rule for dividing by 10, 100, Ac. ? 

A, Cut off as many places or figures at the right hand 
\e i)itri<leQd as there are ciphers in the divisor. 
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Q. What are the figures cut off? 
/ A, The remainaer. 

Q^WhtLt are the other figures ? 
A. The quotient.' 

Exercises for the Slate, 

1. A prize, valued at 255^6 dollars, is to be equally dirided 
aunong 100 men ; what will be each man's pai*t ? 



OPERATION. 2. Divide 1786582 by 10000. A. 

255126 178TWiy. ' 

' 3. Divide 87653428 by 10 ; by lOO; 

ot^i^2a ^^iu*o by 1000; by 10000; by 100000; by 

255J\ft, dollars. j^^^oOO. 2. Remrftnaer to e^l^ 

^3& ^"^^ ^"^"^^ ^^^^' TV«?«WflF. Quotients, total, 

Tf XX. ' When there are Ciphers at the Eight 
Hand of the Divisor. 



1. Divide 4960 
dollars among 80 
men. 



operation. 
8 times 10 are 810)49610 



62 dollanu 

Q. In this example, we have a divisor, 80, which is a com- 
posite number, (thus, 8 times 10 are 80 ;) how, then, may 
we proceed to divide by 10, one of the component parts ? 

A. By cutting off one place at the right hand of the divi- 
dend, as in IT ^X.. 

Q. How do you obtain the 62 . 

A. By dividmg the 496 by 8, as usual. 

Rule. Q. As any number which has a cipher or ciphers at the 
right, can be produced by two other numbers, one of which may be 
either 10, 100, 1000, Ac, how, then, would you proceed to divide 
when there are ciphers at the right of the divisor ? 

A, Cut them off, and the same number of figures from' 
the right of the dividend. 

Q, How do you divide the remaining figures of the dividend ? 
A, As usual. 

Q. What is to be done with the figures of the dividend whioh are 
cut off? 

A. Bring them down to the right hand of the re- 
majoder. 



AEITHMETIC. 
Exerciser fir the Slate. 

2, How taauy osen, lit 30 dollars a head, may be tougyi 
for 38040 dollars? ^.1268. 

3, Divide 783567 by 2100. A. /,Vff ^^■ 

4 Divide 2082784895876 by 1200000. A-jUUh rem. 

5. Divide 7942851265321 by 12500000. A. V^VaVoV ^^ 

6. Divide 18515952875 by 112000. A. xAVaff rem. 



Miscdlaneom QuesOona on the Foregoing, 



I.J* * 






Q. Wh&i la the sul>je&t whioL yoiL bave uoir beea attending U> called T 
iL. ArithraetiOi 

^. From what yoa bave Beon of it.^ how wonld yoa defioe it ? 

jI. It teaches the ViiriQue methods of computing by 
numbers, 

Q. Wliat rul^a have yon now been through ? 

A. Notation or NumeratioQj Addition^ Subtraction , 
Multiplication J and Division. 

Q* How many mlea do thc&Q make ? 

Q* What are these rules aoinotiitifla called ? 

it. The fundamental rules of arithmetic. 

Q, Why? 

A. Because they are the foundation of all the other 

Q. To denote the operation of thoso difTerent mlesj we have certain 
dbATocters ;; what la tbe name of tbese choractars ? 

A. Signs.. 

Q. What 4>3 two horizontal straight lines aignifj • thn^, 100 c&nts ^^ 3 
dollar? 

A. Eqnal to; aa, 100 cents = 1 dolkij read^ 100 cents 
are equal to 1 dollar. I 

Q, What do^i a htiHssontal Ime croasieg a poipendicalar tell yon to , 
do, thusn 6+10-=16? 
A, To add; thus, 6 + 10 = 16, read, G and 10 are 16. J 

Q. What elao doea this sign denote f " 

A. A remainder after dividing. 

Q, What dow one boriiontbi Atraigbt line tell you to do| thus, 
8— 6=-27 

^. To subtract^ thus, 8— 6 ==2, read, 6 from 8 
^_ leaves 2. i 
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Q, Wliat do two lines, crossing each other in the form of the Boman 
letter X, tell you to do j thus, 6X8=48 ? 

A. To multiply; thus, 6X^=48, read, 6 times 8 are 
48. 

Q. What does a horizontal line, with a dot ahore and below it^ tell 
you to do; thus, 8-4-2»4? 

A. To divide; thus, 8-^2=4, read, 2 in 8, 4 
times. 

Q, By consulting % XVIL you will pef oeiye that Division 'may bo 
represented in a d^erent' manner; how is this done ? 

A. By writing the divisor under the dividend, with 
a line between them; thus, |=2, read, 4 in 8, 2 
times. 

a What does y signify, then? V signify? y? V? -4^? W? 

V? 

Let me see you write down on the slate the signs of Addition, Sub- 
traction, Multiplication, and Division. — ^ 



Perform the following examples on the slate, as the signs 
indicate : 

1. 87834+284+65+32+100=88315, Ans. 

2. 876345723-^267001345=609344378, Ans. 

3. 692784578X27839421=19286721529249338, Ans. 

4. 202884150h-4025=50406, Ans. 

5. 2600—600=2000+1828=3828, Ans. 

6. 3600-400=3200X4=12800, Ans. 

7. 8AjjgjjiLa=20000, Ans. 

8. J-JA+V=18, Ans. 

9. J-ja+y+V+y+y=28, Ans^ 

10. What is the whole number of inhabitants in the world, 
there being, according to Hassel, in each grand division as 
follows : — ^in 

Europe, one hundred and eiehty millions ; 

Asia, three hundred and eighty millions ; 

Africa, ninety-nine millions ; 

America, twenty-one millions ; 

Australasia, &c., two millions ? A. 682000000* 



U ^^ AErrHMETIC. 

11. What was the nuraber of inhabttants in the following 
New England towns^ in 1820, there being in 



Portland , fi,5Sl 

PortsmoutU...., 7,327 

Salem , 12,731 



I 



Boston. ,„43,298; 

ProvidencG »„1 IjTOV ; 

NewlIaTen.... 8,327? 

A. 92,031, 

12, What wnB the number of inhabitants in the followiag 
towns, there being in 

Now York,....,„ .123,706 ; Norfolk .„., ,...,8,478 ; 

Philad6lphia.,..*J08,n6 ; Eichniond 12,0G7 ; 

Baltimore „ , . „ „ . ,.62 J38 ; Charleston.,, , „ ., »24,780 ; 

Washington ....... 13,247; SavannEih,.., ....7,523; 

Albany 12,630; New Orleans 27,17Gf 

^,400,46L 

13, How man ^ more inhabitants were there in New York 
than Philadelphia ? Philadelphia than Baltimore ? Baltimore 
than Boston ? Boston than New Orleans ? New Orleans than 
Charleston 1 Charleston than Albany ? Albany than Provi- 
dence? Providence than Kew Haven f A. Total, 115,379* 

14, At 73 cents a buHhel, what will 42 bus he! a of salt cost ? 
What will 800 busheh ? X 61466 cents* 15. What will 
2070 bnshela f What 8900 bushels ? A. 866510 cents, 

16. James had 37 cents, William 10 times as many bm 
JameSf Rufus 15 times as many as William, Thomas 26 times 
as many ae Rufos, Harry 45 times as many as Thomas, and 
Stephen 24 times as many ae Harry ; how many did they all 
have? ^*1624S7757. 

17* There are 60 minutea in one hour ; how many hours 
are there in 120 minutes ? In 4800 minutes ? j4. 82 hours* 
18. In 172800 minutes? In 1036800 minutes! ^, 20160 hours. 



FEDERAL MONEY. 

T XSJ< Repeat the 

TABLE, 

10 mills (m.) m»k«.,,.,. 1 cent. 

10 cents.,,. aifcti... 1 dime . 

10 dimes****- nato.,... 1 dollar 

10 dollars ..,,..,, m^ 1 eagle. 

L At 10 mills a yard, how many cents will 4 yar4s of 
cloth cost T >fiU6yard9? W^^t 
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2. How many mills are 2 cents? 3 cents? 4 cents? 5 
cents ? 8 cents ? 12 cents ? 

3. Hew many cents are 2 dimes? 5 dimes? 6 dimes? 7 
dimes? 11 dimes? 

4. How many dimes are 2 dollars? 5 dollars? 7 dollars? 
10 dollars? 12 dollars? 

6. How many eagles are 20 dollars? 30 dollars? 40 dol- 
lars? 60 dollars? 80 dollars? 100 dollars? 120 dollars? 

Q, How many cents are 4J pence? A, 6 J. 

Q. How many cents are 9 pence? A, 12}. 

Q, How many cents are 18 pence, or } of a dollar? 

A. 25. 

Q. How many cents is } of a dollar? A, 50. 

Q. How many cents is f of a dollar? A. 75. 

Q. How many cents is one dollar? A. 100. 

Q. How many cents is a pistareen? A, 20. 

Q, How many cents is h^f a pistareen? A. 10. 

Q. How many 9 pences in a dollar? A, 8. 

Q. How many 4 pence-halfpennies in a dollar? A. 16. 

6. You buy 4 yards of cloth for $1, and give the shop- 
keeper two nfty-cent bits; how much change must he give 
you? 

.7. You buy some calico to the amount of 17 cents, and 
give the clerk a pistareen ; how much change must he give 
you? 

8. You give a pistareen for 1 fish ; how many cents musi 
you give for 2? For 3? Fop 5? For 7? For 9? For 12? 

9. What will 2 vards of ribbon come to in cents, at 4J 
pence a yard? At 9 pence? At i of a dollar? At } a dollar? 
At} of a dollar? 

Q. What is the coin of the United States called? 
A. Federal Money. 

Q. When established? 

A. A.D. 1786. 

Q. By what authoiity ? 
A, Congress. 

Q. Which is the money unit? 
A, Dollars. 

Q, What place do dollars occupy, then ? 
JL The place of units. 

(f. How are dollars distinguished &om ^amfi&, ^^Ti\&) v&.\tk^\ 
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J.. By a comma; or separatrix; at tlie right of dollars. 

Q. What are the figures on the left of dollars ? 

A. Eagles. 

Q. What is the first figure on the right of dollars? 

A. Dimes. 

Q. What is the second figure? 

A. Cents. 

Q. What is the third figure ? 

A, Mills. 

Q. How many of these coins are real ? 

A, Four. 

Q, Name them. 

A, The eagle, the dollar^ the dimO; and the cent. 

Q. Which is a gold coin ? 

A, The eagle. 

Q. Which are the silver coins ? 

A, The dollar and the dime. 

Q. Which is a copper coin ? 

A. The cent. 

Q. Which is imaginary? 

A, The mill, as there is no piece of money of that 
denomination.'*' 

Q, What are all the denominatiohs of Federal Money ? 
A. Mills, cents, dimes, dollars, and eagles. 

Q. How many of these denominations are used in accounts, and 
what are they ? 
A. Three ; dollars, cents^ and mills. 

Q. What are dollars and eagles called in accounts ? 
A. Dollars. 

Q. What are dimes and cents called ? 
A. Cents. 

. Note. — The names of coins less than a dollar express their value. 
Mill is contracted from lft7Ze, the Latin for ihomand; Cent from Cen- 
(MRy the Latin for hundred; and Dime from Diame, the Ftench for tenth. 

Q. What does this character, $, placed before numbers, denote ? 
A. Federal Money. _ 

Q. As 10 mills make 1 cent^ 10 cents 1 dime, Ac, increasing from 
right to left like whole numbers, it follows that any question in Federal 

' There are, IiowevBr, hftlf-eagles uid'kaiV£-d\msa,xft^ ^q\si%v> 
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Honey may be performed as in whole numbers; also that dollarj^ 
eents, and mills, may be called either all mills, or all cents and mills : 
Chns, 4 dollars, 25 cents, and 5 mills, may be read, 4255 mills, or 425 
eents and 5 mUls ; but, in order for this, it will sometimes be necessary 
to write ciphers between the different denominations ; when, then, the 
cents are less than 10, where must a cipher be placed in writing cents 
with dollars ? 
A, Between tlie cents and dollars. 

Q. Why is this ? 

A, Because, as 100 cents make 1 dollar^ cents, of 
course, occupy two places; hence, when the cents are 
less than 10, they must occupy the units' place of cents, 
and a cipher the tens' place of cents. 

Q. In writing down mills with dollars, when there are no cents, how 
many ciphers must you place between them and dollars ? 

A. Two. 

Q. Why? 

A. Because, as there are two places for cents, when 
there are no cents, these places must be filled with 
ciphers. 

Q. How are 2 dollars and 5 mills written down, then ? 

A. 9 2,005. 

Q. How are three dollars and 2 cents written down, then ? 
A. i 3,02. 

Q. How are 7 dollars and 8 mills written down ? 

A. $7,008. 

Q. How are 9 dollars and 1 cent written down ? 

A. 1 9,01. 

Q. How are 1 dollar, 1 cent, and 1 mill written down? 

A. 9 1,011. 

Q, How are 20 dollars and 50 cents written down ? - - 

A. 9 20,50. -7- 



REDUCTION OF FEDERAL MONEY. 

^ XXII. Q. What would you call the changing of numbers from 
one name, or denomination, to another, retaining the same ralue ; as, 
200 cents into $2 dollars ? 

A, Reduction. 
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RULE. 

Q. How many mUls in 1 cent? In 8 cents? In 9 cents? 
Q. What, then, do you multiply by, to bring cents into^mills? 

A. Multiply by 10 mills: that is. annex one cipbei 
(See 1 XII.) 

Q, How many cents in 20 mills ? In 60 mills ? In 80 nulls? 

Q. What, then, would you divide by> to bring mills into cents? • 

A, By 10 mills; that is, cut off the right hand figu^ 

Q. How many cents in 1 dollar? In 2 dollars? In 8 dollars? 

Q. How many ciphers, then, do you annex to dollars, t^bri^^^tihei 
into cents? r^ . ; 

Q, How many dollars in 200 cents ? In 800 cents ? ^ •' 

Q. How many figures, then, would you cut off, to bring cents inl 
dollars ? 

Q, As annexing two ciphers to dollars brings them into cents, »• 
one to cents brings cents into mills, how many ciphers, then, wooli 
you annex to dollars in all, to bring them into mills ? 

A. Three. 

Q, How many mills, then, in 2 dollars ? In 8 dollars ? 

Q. How many figures would you cut off, to bring mills back iDl 
dollars? 

A. Three. 

Q. How many dollars in 2000 mills? In 5000 mills ? 
Exercises for the Slate, 

1. Reduce |2, 1 c. 1 m. to mills. A. 2011 milfa. 

2. Reduce $3 75 c. to mills. A. 3750 mills. 
8. Reduce $20 6 c. to mills. A. 20060 miUs. 

^ A. 25821 mills 

4. Reduce $8, 25 c. 8 m. to mills. 

5. Reduce $4, 28 elm. to mills. 

6. Reduce $480, 6 c. to mills. 

7. Reduce $48 to mills. A. 640599 mills. 

8. Reduce 7680 mills to dollars. 

9. Reduce 1865 mills to dollars. - 

10. Reduce 172 cents to dollars. 

11. Reduce 1189 cents to dollars. A. $23 15 c. 5 m. 
12.' Reduce $260 to cents. 

13. Reduce )$130 to cents. 

14. Reduce $2, 45 c. to cents. 

15. Reduce $24,06 c. to cents. A, 41651 cents, 
ift. Reduce 1265} ots. to dollars. 

17. Reduce 137} cts- to dollars. 

18. Reduce 1212} cts. to dollars. 

^9. Reduce 12000 cto. to doUars. A. $146, 15 o. 5 bl 
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"* ADDITION OF FEDERAL MONEY. 

% XXIII* 1. What will 20 pencils come to, at 6 cents 
for 10, and 10 dimes for 10? 

2. What is the sum of 50 cents and 5 dimes? 

3. What is the sum of 6 cents, 12 cents, 20 cents, and 2 
dimes? V ^ 

.4. If you give 25 cents for a top, 25 cents for a knife, and 
I dime tor a slate, how much do they all come to? / , 



- Q. What is this, which you have now been doing, called? 
A. Addition of Federal Money. 

1. A man bought a wagon for $32,50, a harness for $15,20, 
And a whip for |1, 8 c; what did the whole cost? 

Q. How do you perform this operar 
tion? -^ 

A, I place dollars under dollars, cents 
under cents, adding as in Simple Addi- 
tion. 

Q. Why is there a cipher placed be- 
tween the $1 and 8 cents? 

A, Because the cents are less than 
10. 



OPERATION. 

ids': 

32,40 

15,20 

1,08 



Ans, ,;3f.$48,73 
From the preceding remarks we derive the folloindng 
RULE. 

Q. How do yon write down cents, dollars, Ac. ? 

A, Cents under cents, dollars under dollars, &c. 

Q. How do yon add ? 

A. As in Simple Addition. 

Q. Where is the separatrix to he placed ? 

A, Directly under the separating points above. 

More Exercises for the Slate. 

2. What is the amount of 3 dollars 2 cents, 2 dollars 5 cents, 
7 dollars 8 cents, 9 dollars 1 cent, 1 dollar 1 cent 1 mill, and 
20 dollars 50 cents? A. $42,671. 

3. Bought a chaise for $126,X8> a watch for $280,25, a coach 
for $850,62, a hat for $6,50, and a whip for $2,98; how much 
did all these articles come to? A, $1266,53. 

4. Bought a cap for $7,50, a coat iot %\^^&, ^ ^-wa ^\ i^Sx. 
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stockings for $1,62, and a cane for $2,87; what was the cost 
of the whole? A, $24,17. / 

5. If I give ten dollars one cent for a cart, fifty dollars for 

a yoke of cattle, seven dollars twenty cents for a plow, J 
■ixty-five dollars for a horse, thirty-seven dollars fifty cents i 
for some hay, how much will all these come to? A, $169,71. * 

6. If J- of an orange be worth 2 cents, how much is f worth? 
How much is a whole orange worth? 

vZ 7. If } of a vessel be worth $25000,50, what is the whole I 
A ressel worth? A. $75001,50. < 

8. If } of a vessel be worth $3700,12, what is a whole vessel \ 
worth? A. $14800,48. 

9. If J of a vessel be worth $10000,50, what is f worth? 
I? t? f? and what part is f? A. f = $20001, | = 30001,50, 
I = $40002, f = $50002,50, or the whole. 



The learner will perceive, that the figures, hereafter annexed 
to each separate question, show the correct answer, when the proper 
value is assigned them, which he must of course do, before he can 
obtain the total amount which follows. This will furnish a proper 
esercise for the judgment of the pupil, unattended by any discourage- 
ment arising from a long and tedious process. 

^^^ For the convenience of the teacher, there is inserted in the . 
Key a full and complete answer to each separate process above alluded 
to. 



10. If tV of the stock in a bank be worth $2356,56, what. 
is yW worth ?-471312. yV worth ?-942624. A, $14139,36. 
-11. Bought a quart of brandy for 62} cents, a quarter of 
flour for 1 dollar 37} cents, a pound of sugar for 12} cents, 2 
yards of cotton cloth for 75 cents, 1 vest pattern for 87} 
cents, 1 dozen of buttons for 8 cents, and 2 cotton balls for 6 
•ents; how much did the whole amount to? A. $3,89. 



SUBTRACTION OF FEDERAL MONEY. 

f XXIV, 1. If you buy a top for 20 cents, 12 marbles 
for 20 cents, 6 oranges for 10 cents, and sell them for 5 dimes, 
shall you make or lose by trading? 

2. xour father gave you 15 mills, 4 mills, 1 mill, 2 dimes, 
28 cents; and said, that if you would tell him how much 
more it would take to make a dollar, he would give you as 
much more; how much did it take? 

3. You bought a yard of ribbon for 24 cents, gave J to your 
Bister, and sold the rest for 10 cents for a quarter of a yard; 

did jou make or lose^ and how mucM 
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< .4. If 3 dollars buy one yard of cloth, what is } of a yard 

worth? 

r, 5. A, B, and C, buy a chaise for 90 dollars; A pays } of 

il; how many dollars do B and pay? 

■' - RULE. 

. Q. How do yon write tbe numbers down ? 
A. As in Addition of Federal Money. 
Q. How do you subtract? 
JL. As in Simple Subtraction. 
' Q, How do you place the separatrix ? 
A. As in Addition of Federal Money. 

•^ Exercises for the Slate. 

1. A man owed $36,465, and paid $27,696; how much did 
he then owe? 

OPERATION. 

$36,465 
$27,696 



$ 8,769, A. = % dollars 76 cents 9 mills. 

2. You borrow $536,15, and pay $236,18; how mxich ro- 
mains unpaid? A. $399,97. 

^i^. A merchant bought a quantity of coffee for $526,50, 
'which he afterwards sold for $626,255j how much did be 
{oake by the sale? A. $99,755. ,- 

-fc 4. My traveling expenses on a journey were ao follows, 
yiz.; stage fare, eighteen dollars; board, nine dollars fifty 
cents ; carrying trunk at different times, seventy-five cents ; 
private conveyance at one time, six dollars thirty-seven and 
a half cents; and at another, seven dollars: how much had I 
left, on my return home, of two 50 dollar bills, whibh I took 
with me? A. $58,37}. 

5. From two dollars t,ake twenty cents. A, $1,80. 

6. From 5 dollars take one mill. -4. $4,999. 

7. From one dime take one cent. A. $0,09. 

8. How much must you add to three dollars twelve and a 
half cents, to make four dollars? $0,87}. 

9. Subtract 37} cents from 50 dollars. A, $49,62}. 

10. From 4 dollars take 3 dollars 99 cents and 9 mills. A. 
10,001. 

^'*. 11. Suppose I owe the following sums ; to Y, $60, 1 cent ; 
to G, $356, 7 cents; to P, $23,50; to D, $700; and my whole 
Btoci IB worth do more than $1000 ; am 1 m ^^\. ixvw^ '^^'isckX 

Mm worth ? and how much ? A. |Vi9,5^ mot^ V^aaxA^^ja^^^^^o- 
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MULTIPLICATION OF FEDERAL MONEY. 

If XXT. 1. What will 20 yards of cloth come to, at ^ 
per yard? At $4? At $6? At $10? 

2. What will 10 yards of tape come to in cents, at 3 milk 
a yard? At 8 mills? At 2 cents? At 9 cents? At 15 centst 
At 12 cents? 

3. How many 9 pences are there in a dollar? How many 
4}pence8? 

4. At 4J pence a yard, what will 2 "yards of ribbon comi 
to in cents? What will 3 yards? 4 yards? 8 yards? 12 
yds.? 16 yds.? 20 yds.? 24 yds.? 32 yds.? 48 yds.? 6€r 
yds.? 64 yds.? 

5. What will 2 oranges come to in cents, at 2 dimes per 
orange? What will 3? 5? 6? 7? 9? 12? 15? 



^"^bat is this, which yon have now been doing, called? 
A. Multiplication of Federal Money. 

RULE. 

Q. How is the multiplicand to be written down ? 
A, As in Addition of Federal Money. 

Q. How do you multiply ? 
-4. As in the simple rules. 

Q, How many places do you retain in the product for cents aa^ 
mills? 
A. As many as are in the multiplicand. «. 

Exercises for the Slate. 

1. At 25 dollars 6 cents 5 mills a month, what will d 
months' labor cost? 

^ OPERATION. 

$25,065 
6 



Ans, $150,390 = 150 dollars 89 cents. 

2. If one pair of shoes cost $2,25, what will 2 pair co8t?-450. 

2 pair co8t?-675. 4 pair cost?-900. 5 pair co8t?-1125. 7 

pair?-1575. 9 pair?-2025. A, $67,50. 3. What will 12 pair 

cD8t?-2700. Id pair co8t?-3375. 18 pair?-4050. 23 pair?- 

^I7S. ^.$153. 4. Whatw\\\2ov«A^Wift\.^^%^^, ^ ^-s&t 

ooat?'-8325. 53 pair cost ?-U9-25. 15 '^wi ^io^VlA&'^l^. A 
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$i29J5. 5. What will 85 pair cost ?-19125. 150 pair cost?- 
S8760. 183 pair cost ?-41 175. 165 pair C08t?-37125. A. 
Jt311,75. 6. What will 250 pair co6t?-56250. 800 pair cost? 
180000. ^.$2362,50. 

^7. If your traveling expenses for one day are 48 c. 5 miDs, 
Sfw much will the traveling expenses for one year, or 3^ 
&ys, amount to at that rate ? A, ^177,025. 8. How much will 
the tarayeling expenses for 2 years ?-354050. For three years ?- 
581075. For 5 years?-885125. For 6 year8?-1062150. A. 
$8832,40. 9. For7years?-1239175. For 9 years?-1593225. 
For 10 years ?-1770250. A. $4602,65. 

^10. What will 2 hogsheads of wine come to, at $32,50 for 
one hogshead? ^.$65. 11. What will 3 hogsheads come 
tO?-9750. What will 12?-39000. What will 15?-48750. 
-4. $975. 12. What will 25 hogsheads come to?-81250. 
What will 35 hogsheads ?-l 13750. 150 hogsheads ?-487500. 
A, $6825. 

13. If y Jiy of a bank be worth $365,155, what is j J^ worth ? 
A. $730,31. 14. What is jg^ worth ?-1095465. yj, worth ?- 
1825775. tJj worth ?-2l90930. A, $5112,17. 15. What 
is tJ^ worth ?-2921240. y'A worth ?-4381860. yJA worth ?- 
5477325. j4. $12780,425. 16. What is ^Va worth ?-5842480. 



A«W worth ?-7303100. ^^ worth ?-9128875. A, $22274,455. 
11. What is yyw worth ?-10954650. y'A worth ?-12780425. 
tVJt worth ?-14606200. A, $38341,275, 18. What is yWW 
worth ?-16431975. ^^^ worth ?-18257750. ^Vj worth ?- 



20083525. A, $54773,25. 19. What is A<^ worth ?-21909300. 
" worth ?-23735075. A'^ worth ?-24465385. A, $70109,76. 



[). What is j'j^ worth ?-27386625. ff^ worth ?-28847245. 
^5 worth ?-32863950. \l% worth ?-365 15500. A. $125613,32. 



DIVISION OF FEDERAL MONEY. 

If XXTI» 1. You give 12 cents and 5 mills for 2 sticks 
of twist ; how much is that for one stick ? 

2. If you give 2 dimes and 5 cents for 2 slates, how much 
are the slates apiece ? 

3. If 28 pounds of tea cost 28 dollars, what will 1 
pound cost? What will 8 pounds? 5 pounds? 22 
pounds? 

4. If 20 cwt of hay cost $40, what will 1 cwt, coatt 
WkLAt will 7 cwt. cost? 11 cwt.t 1^ (s^Vt \ ^-^le^u^^x V 
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qrs.? 2qrs.? 1 qr., or 28 pounds ? 14 pounds? 7 pounds? f 
ii pounds ? r 



1. If 12 yards of cloth cost $175,50, what will 1 yard cost? 



OPERATION. 

12)175,50,0 

$ cts. m. 



Q, How do yi 
perform this e»* 
ample ? 

A, I divide as in 
whole numbers. 






Ans. 14 62 5 mills = 14, 62, 5. 

Q. Where do the 5 mills come from ? 

A, In dividing the cents there is a remainder, which, by 
annexing a cipher, makes 60 mills, in which 12 is contained 
5 times, that is, 5 mills. 

From this example we derive the following 

RULK 

Q. How do you divide ? 

A. As in Simple Division. 

Q. What will the quotient be ? i 

A. The answer, in the lowest denomination of the divi- ' 
dend, which may then be brought into dollars. I 

More Exercises for the Slate, I 

2. If you divide $35001,50 equally among 125 s^ors, how ' 
many dollars will each Have ? A, $280,012. 
. . 3. If a bank be worth $30515,50, what is jAiy of it worth f 
A. $305,155. 

4. If a vessel and cargo are valued at $20000, what is sV 
worth? J. $714,285+. 

5. 16 men draw $2050,65 in a lottery; how much is each 
man's part, if it be equally divided among them? -4.128,165+. 

6. If a man's salary be $3650,40 a year, what is that a 
day? A. 10 dollars, 1 mill+. \ 

7. Bought 36 lbs. of sugar for $10,50 ; what is that a ' ] 
pound ? A, $0,291=29 cents, 1 mill+. * ) 

8. If you buy 383 yards of broadcloth for $5036,50, wha* < 
is that a yard? A $13,15+. ] 

'9. If a man's wages be $365,40 a year, or 52 weeks, whal ] 
is that a week? A $7,026+.^ i 

10. Divide $1000,60 equally among 2 men.-50030. Among \ 
3 men.-333533. Among 4 men.-25015. Among 6.-166766. ' 
Among 8.-125075. A. $1375,824+. 11. Among 10.-10006. . 
Among 15.-66706. Among 18.-55588; Among 25.-40024. 
^. $262,378+. 12. Among 28.-35735, Among 35.-28588. 
Among 40.-25015. Among 45.-222^^. Km<i^\E,^^vARi^^. * 
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A. $128,249+. 13. Among 70.-14294. Among 85.-11771. 

Among 95.-10532. Among 100.-10006. Among 150.-667. 

A. $53,273+. 14. Among 200.-5003. Among 240.-4169. 

Among 360.-2779. Among 400.-2501. Among 550.-1819. 

A. $16,271+. 15. Among 17.-58858. Among 19.-52663. 

ICnong 89.-11242. Among 98.-1021. Among 199.-5028. 
A. 138 dollars, 1 mill+. 

t XXTH. To Multiply by ^, \, |, 5^, &c. 

1. How much is i of 10? J of 18? J of 16? iof20? 

RULE. 

Q. To multiply 4 by 2, we take 4, 2 times ; to multiply by 1, w« 
take 4, 1 time ; and to multiply 4 by i, we take 4, ^ a time, that is, 
<l« half of 4, and to get this, it is plain that we must divide 4 by 2. 
From these remarks^ what appears to be the rule for multiplying by 

A. Divide the multiplicand by the figure below th« 
line. 

^. How much is J of 20? f of20? J of 12? J of 12? J of 12? 

Q, In these examples, we divide by 5 to get ^ of 20 : then it is plain 
(hat { is 2 times as muoh as |, that is, we multiply ^ of 20> which i« 
.<^by 2, making 8 ; but we might multiply 20 by the 2 first, and divid* 
i^tilie 5 afterward; thus, 2X20=40-^5, 8 times, the same result ' 
IB "before : how, then, does it appear that we can proceed to multiply by 

A, Divi4e the multiplicand by the figure below the 
Ene, and multiply this quotient by the figure above the 
line ; or multiply first; and then divide. 

Exercises for the Slate. * 

1. What will 2f yards of cloth cost, at 28 cents a yard ? 



OPERA.TION. 
28 

3 

56 


7)28 

4=4 of 28. 
5 


Or, 

28 

5 

7)140 


20 


20=4 of 28. 


20 



«0,76 Ans. 

Q» How do you multiply by the 2, in 24 ? 

A. As UBual. 
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Q. How do you proceed next ? 

A, I get f of 28, making 4 ; tiien multiply 4 by 5, making 
20. 

Q. What do you do with the 20 ? - 
A. I add it to 56, making 76. 

More Exercises for the Slate, 

"^ 2. At 30 cents a bushel, what will 1^^ bushdls of oats 
cost? ^.$5,72. 

3. Tell me how many yards 50 rods are, or multiply 50 by 
5i. X275. 

4. What will 22^3^ yards of cloth come to, at $11 a yard ?- 
245. What will 22T*r ?-246. What will 23t5V ?-260. 3A?- 
42. 31|f ?-351. 99t<V ?-1095. A. $2239. 5. What wUl 2J 
yards come to, at $12 a yard?-33. What will 5i?-66. 
6t?-80. 8A?-105. 10J?-122. 15f?-186. 25i?-506. 
A, $898. 

6. If a man's salary be $1200 a year, what will '^^ years 
' "^come to ?-2420. What will 3^^^ ?-36'30. 5^ ?-6040. 8f f J U 
10710. 12f §J ?-15598. A $38398. 

If XXTIII. When the Price is an Aliquot Part 
OP A Dollar, or, Practice. 

1. At 50 cents a bushel, what will 2 bushels of apples 
cost ? What will 4 bushels ? How much is i of 4 ? How 
much is J of 8? What will 8 bushels cost, then? How 
much is i of 12? How much will 12 bushels cost^ 
then ? How much is J of 40 ? What will 40 bushels cost» 
then? How much is I of 100? What willlOO bushels cost, 
then ? 

2. At 25 cents a peck, what will 2 pecks of salt cost? 
Will 4 pecks cost ? Will 8 pecks cost ? How much is J of 8 ? 
How much is J of 16 ? Will 16 pecks cost, then ? How much 
is i of 20 ? Will 20 pecks cost, then ? How much is i of 400 ? ' 
Will 400 pecks cost, then ? 

3. What will 2 oranges cost, at 12^^ cents apiece ? Will 4 
oranges ? Will 8 oranges ? Will 16 oranges ? How much 
is I of 16 ? How much is | of 24 ? What will 24 oranges . 
cost, then ? How much is J of 80 ? Will 80 oranges coBt» 
then? 

4. At 6^ icents a pint, what will 2 pints of ale cost? 
What will 4 pints cost? 8 pints? 16 pints? How 
much is jV of 16 ? How much is ^ of 32 ? Will 32 pintt 

coat, then ? 
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0. Wkat part of a dollar ii'M eeatE ? 

©.Wfcy? 

A. Because 2 times 50 e. are 100 c.=r$l. 
g. Wbal part of a doDv tt 25 eentc ? 

A, Because 4 times 25 e. are 100 c. = $1. 

Q. Wbal are these erea parts ealled? 
A. Aliq[ii0t PkrtB. 

Q» Whoiy dMBy one nvoiber is eontained in aBother exaetlj 1; 3, ^ 
Ac tiBMi, wliat is U called ? 

A. An Afiq[iiot P^iri. 

Q, What is the method of india^ the eoat of artadea, \sj takiaf 
■liq[aot pans^ asnally called ? 

jL Practice. 

Bapeaft die Tahla of the aIiq[aot parts of a d<dlar. 

Cts. Cts. Cts. $. 

50 = 4 «fm dollar, »«» 2x50 =100 = 1 
33|= J tf.dol]ar,»«» 3x33j = 100 = l 
25 = 4 —dollar,*— 4x25 =100 = 1 
20 = I «fm dollar, »«-. 5x20 =100 = 1 
161= ( tf. dollar, »«-. 6X161 = 100 = 1 
12»= 1 -.dollar, »«— 8xm = 100=l 
10 =T^-. dollar,*— 10X10 =100 = 1 
6J = y>,-. dollar,*— 16 X 61=100=1 
5 =3V»^U^>»-«-^X 5 =100 = 1 

RULE. 

Q. VroBi the illBstratioBS now giTen, what appears to be a concise 

lala for cakalatiBs the cost of artklcs, when the price is an aliq^MX 

|ariorad«dlar7 

^ A. DiYide the nnmber of gallons, yards, &c. bj the 

. nvaber of aliqaat parts wliich it takes of tbe price io 

^Biake addkr. 

Q, What win the quotient be? 

t A. The answer, in dollars. 

' Q, For azaasple, vhat wonld yon dlTide by, when the price is 6f 
I ants? SHaants? 25 cents? 20 cents? 16} cents? 12i cents f 
IteeBti? eieenta? besots? 

c 



OPERATION. 

8)360010,00 
$45001,26, Arts, 
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Exercises for the SkUe, 

1. What will 360010 yards of cloth cost at 12J cents a yard ? 
Q, How do you get the divisor, 8 f 
A. 12i cents = ^ of a dollar. 
Q. How do you obtain the 25 

cents in the answer ? 

A. I annex 2 ciphers for cents, 
and continue dividing. 

2. What cost 2640 bushels of rye, at 50 cents a bushel ? 
A, $1320. 

3. At 25 cents a bushel, what will 4680 bushels of pota- 
toes cost?-1170. WiU 3600 bushels cost?-900. WiU 4200 
bushels cost ?-1050. u4. $3120. 

-^ 4. At 6i cents, or ^^y of a dollar, what will 6400 yards of 
tape cost?-400. Will 32000 yards ?-2000. Will 128000 
yards ?-8000. ^.$10400. < 

^5. What will 2700 yards of ribbon cost, at 12J cents a 
yard?-33750. Will 5400 yards ?-675. Will 1080 yards?- 
135. ^.$1147,50. 

6. What will 42124 oranges cost, at 5 cents, or j^ ot % 
dollar, apiece? ^.$2106,20. 

7. What will be the cost of 1200 yards of cloth, at 50 cents 
\Bk yard?-600. At 33i cents a yard?-400. At 25 cents a . 

yard?-300. At 20 cents a yard ?-240. At 12i cents a yard I- 
150. At 6J cents a yard ?-75. X$1765. 

8. At 16J cents a pint, what will 2700 pints of brandy 
co8t?-450. At 10 cents a pint, what will 5400 pints costl- 
640. ^.$990. 

9. What will 36002 bushels of salt cost, at $l,12jl, or IJ 
of a dollar, a bushel ? At $2,25 a bushel ? . _^ 

OPERATIONS. 
8) $36002 = cost at $1 a bushel. 4) 36002 
4500,25 = cost at $0,12 J a bushel. 2 

$40502,25 Ans. 72004 == cost at $2. 

9000,50= cost at 25c 



Ana. $81004,50= coat at $2J» 

10. What will 3700 acres of land cost, at $12,25 ($12^) an 
aere?-45325. 'What will 3700 acres, at $15,50 ($151) an 
acre?-57350. ^.$1026,75. 

11. What win 27000 yards of broadcloth cost at $3,50 
/^i>ajard?-94500. At $2,331 ($24) a yard ?-63000. At 

Sll2i ($H) a vard?-30375, M %4,^H V^^V\ ^ l^tdlt- 
10968750. At$l,05($l^)ayatdV^^^^Q. A.^'i^^\^Ji^-V. 
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\Questions, involving the Principles of the foregoing Rules, 

1. A man bought a farm for thirty-six hundred dollars, 
ftnd stock for the same to the amount of seven hundred and 
bwenty dollars ; what did both cost ? and how much did on9 
90st more than the other? A, Both, $4320 ; the farm, $2880 
the most. 

2. What is the amount of the following numbers, viz., ten, 
^irty, one million, twenty-six thousand, one hundred and 
>ne? ^.1026141. 

3. If the minuend be 26002, and the subtrahend 101, what 
18 the remainder ?-25901. If the subtrahend be 601, and tht 
remainder 6025, what is the minuend ?-5626. A. 31527. 

4. If the multiplicand be 4200, and the multiplier 48, whal 
is the product ?-201600. If the product be 201600, and th« 
multiplicand 4200, what is the multiplier ?-48. 201648. 

5. If the divisor be 25, and the dividend 5025, what is the 
quotient ?-201. If the quotient be 201, and the divisor 25, 
what is the dividend ?-^025. If the quotient be 201, and 
the dividend 5025, what is the divisor ?-25. A, 5251. 

6. If the sum of two numbers be 1800, and the greater 
LOOO, what is the less ?-800. If the less be 120, and the sum 
1320, what is the greater ?-1200. A, 2000. 

7. 2700342-f-72+3-hl=^/w. 2700418. f 

8. 367895437— 72591=.4n5. 367822846. 

9. 25432X67345=^rw. 1712718040. 

10. 360042-^8542=^n*. 42i5}f . 

11. '-^^W^=^"«-90000003VoWj. 

12. Bought 18 barrels of potatoes, each containing 3 bushels, 
lit 25 cents a bushel ; what did the whole cost? A, $13,50. 

13. A farmer sold 30 bushels of rye, at 87 cents a bushel ; 
30 bushels of corn, at 53 cents a bushel ; 8 bushels of white 
beans, at $1,25 a bushel ; 2 yoke of oxen, at $62 a yoke ; 10 
salves, at $4 apiece ; and 15 barrels of cider, at $2,37 J a 
barrel ; what was the amount of the whole ? A, $251,625. 

14. A merchant, failing in trade, has on hand goods to the 
unount of $4800, and his borrowed money is $2400 ; the 
remainder, after paying his borrowed money, is to be equally 
livided among 121 creditors ; how much will eachr receive ? 
4.$19iH. >s^ 

15. A grocer bought 4 loads of wood, at $2,25 a load-9 ; 8 
bushels of rye, at $0,50 a bushel-4 ; 30 pounds of butter, a4 
L2| cents a pound-375 ; 340 pounds of cheese, at 6J cents a 
nound-2125 ; for which he paid 5 barrels of flour, at $6,25 a 
»aTrel-3125 ; 35 pounds of sugar, at 8 J cents a pound-2975 % 
\ gallons of molasses, at 2^ cents a galion-l^ \ i^X^v]^^^ 
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salt, at $1,12^ a bu8liel-16875 ; what is the balance between 
the articles bought and sold ? A, $13,85. 

16. What wiU be the price of 4 bales of goods, each bak 
oontaining 60 pieces, and each piece 49 yards, at 37^ cental 
yard? X $4410. 

17. How many oranges, at 2 cents apiece, can be boofl^ 
for 4 cents? For $2, or 200 cents? A, 102. For $86fil! 
For $10000? X 930000. 

18. How many yards of cloth, at $2 a yard, may be bought 
for 4 barrels of cider, at $3 a barrel ? For 8 barrels ? .4, 18. 
For 28 barrels ? For 50 barrels ? ^.117. 

19. How many gallons of molasses, at 23 cents a gallon, 
may be had for oO bushels of oats, at 46 cents a bushel? At 
69 cents a bushel ? A, 300 gallons. > 



FARMERS' BILLS. 

Jtfr. (korge Stimpson 

To Eufus PayweU Db. 

1828. 

June 5. To 8 barrels of Cider, at $2,12J a barrel 417,00 

" 8. To 6 busHels of Corn, " 68 a bushel 3,48 

i^ 

July 16, 1828. Received payment, 

Rufus PaywdL 

^S^ In the Jr«y, snch Examples as the two following hav« fin 
several prices carried out, which renders the inspection of any •»!• 
neous process exceedingly easy. 

Mr, Chauncey Ackley 

To Charles Thomas Dr. 

1828. 

June 8. To 20 Merino Sheep, at $6 a head. 

" 18. To 25 Calves, " 2,12J 

July 1. To 200 pounds Cheese, " 06i a pound, 

" 12. To 18 " Veal, " 08} 

Oct. 15. To 18 " Cloverseed, " 03} « 

" 18. To 36 bushels Oats, " 27} a bushd. 

« 20. To 17 " Corn, « 75 



$210,61,5 

Nov. 15, 1828. Received payment, 

Charles Thomof. 
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MEECHANTS' BILL. 

Boston, December 18, 1828. 
Mr. Peter Careful, 

^ Bought of Stephen Notnui, 

3800 yards Calico, at $0,17f a yard. 

^360 bales of Cotton Cloth, each bale 

60 pieces, each piece 24 yds., " 0,19 J " 
40 pieces blae Broadcloth, each 37 

yards, " 4,62* " 

400 yards Carpeting, " 1,18 

200 pieces Nankin, each 42 yards, " 0,39 



Received payment, $113651,50 

For Stephen Notrust, 

John Stimpson, 
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IT XXIX. WINE MEASURE. 
Repeat the 

TABLE. 

4 gills (gi.) nmkt 1 pint ilcii pt. 

2 pints in&k« 1 quart iiffa qt. 

4 quarts mak* 1 gallon >ifa ^. 

81^ gallons mak* 1 barrel bisb bl. 

42 gallonsf in»k« 1 tierce •i«n tier. 

63 gallons* mak 1 hogshead — •ign hhd. 

2 hogsheads make. 1....1 pipe siffn p. 

2 pipes nuke 1 tUU ilcii T. 

1. At 2 cents a gill, what will 1 pint of molasses cost? 
What will 2 pints ? 4 pints ? 5 pints ? 6 pints ? 8 pints ? 
10 pints? 12 pints? 20 pints? 50 pints? 100 pints? 

2. At 24 centa a gallon, what will 1 qt. of ale cost ? What 
will 2 qts.? J a gallon? How much will 48 cents buy? 
WilieOcts.? Will72cts.? Will 120 cts.? Wmi50ct8.? 
Will 180 cts.? 

3. When rum is a dollar a gallon, what is a barrel worth ? 
(< ' ' ' 

* Hogsheads containing liqaors, molasses, ko, axb of yariouB capa- 
eities, generally exceeding 100 gallons. 
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Wh&t is a hogshead worth? What is ^ of a hogshead 
worth? (A hogshead is divided into 63 parts, or galloiui; 
tlierefore 1 gallon is jf^A What is A Ml ? t J ? 

4. At a dollar a gallon, how many quarts will 50 oentl 
buy? Will $2? Will $2,25? Will $3 ? Will $3,50? Will 
$4? Will $6? Will $10? Will $20? Will $30? 

5. At $100 a hogshead, what will 2 pipes of wine ooet! 
What will 3 pipes? 4 pipes? 6 pipes? 1 tun? 3 tunsY 
4 tuns ? 

6. How many gills in 4 pints ? In 2 quarts ? In 3 quarts f 
In 4 qts. ? In 6 qts. ? In 12 qts. ? In 20 qts. ? 



Q, From what you have now been doing, for what purposes would 
you infer that this measure is used ? 

A. To measure wine, spirits, vinegar, oil, cider, honeyi 
mead, &c. 

Q, What are the denominations of this measure ? 
A. Gills, pints, quarts, gallons, barrels, tierces, hogi- 
heads, pipes, and tuns. 

Note, — The wine gallon contains 231 solid inches, and is in tb 
■ame proportion to the ale gallon of 282 solid inches, as the pound 
Troy is to the pound Avoirdupois. 

Exercises for the Slate, 

1. In 4 pints how many gills ? In 20 pints how many gills? 
A. 96 gills. 

2. How many pints in 16 gills ? In 80 gills ? -4. 24 pint& 

3. How many pints in 2 quarts ? In 480 quarts 7 A.M 
pints. 

4. How many quarts in 4 pints ? In 960 pts. ? A. 482 qt^ 

5. In 2 hogsheads how many gallons? In 4137 hlids.? 
A. 260757 gallons. 



ALB OR BEER MEASURE. 
Repeat the 

TABLE. 

2 pints mak 1 quart iIcb qt. 

4 quarts m&ke 1 gallon iiga nl. 

86 gallons .make 1 barrel iiga bar. 

54 gallons make 1 hogshead dga hhd. 

1. How many pints in 2 quarts ? In 6 qts. ? iS 10 qts.? 
In 20 qts.? In200qte.? In 600 qts.? 



EEDUCTION. n 

2. How manjr quarts in 8 pints? In 10 pints? In 12 
pints ? In 20 Dints ? 

3. What will 1 gallon of beer cost, at 2 cen^p a qnart ? 
What will 2 gallons ? What will 4 gallons ? Will 5 gallons ? 



Q. From these examples, what would yon infer is the vse of this 
measure ? 
A. To measure ale, beer, and milk. 
Q. What are the denominations of this measure ? 
A, Pints, quarts, gallons, barrels, and hogsheads. 
JVbte. — A gallon, beer measure, contains 282 cubic inches. 

Exercises for iJie Slate, 

6. How many pints in 2 quarts ? In 3600 qts. ? A. 7204 
pints. 

7. How mftn J quarts in 4 pints ? In 7200 pts. ? A, 3602 
qnarts. 

8. How many gallons in 2 barrels ? In 620 bar. ? A. 22320 
gallons. ^ 



CLOTH MEASURE. 
Repeat the 

TABLE. 

2^ inches (in.) nak* 1 nail iisii na. 

4 nails iMk 1 quarter of ayd..iign qr; 

4 quarters mak« 1 yard .1 iisa yd. 

3 quarters. make 1 Ell Flemish idgn E. FL 

5 quarters mak« 1 Ell English iisn E. E. 

6 quarters.. mak« 1 Ell French iisn E. Ff. 

1. How many nails in 2 qrs. ? In 4 qrs. ? In 8 ? In 10 ? 
In 11? In 12? In 15? 

2. How many quarters in 1 yard ? In J a yard ? In IJ 
yds.? In 2 yds.? In 5 yds.? In 7 yds.? In 9 yds.? In 12 
yds.? In 20 yds.? In 30 yds.? 

3. At 2 cents a quarter, what will 1 yard of cloth coat ? 1 
a yard? IJyard? 2 yds.? 5yds.? 7 yds.? 9yds.? 12 yds.? 
100 yds.? 

4. How many quarters in 2 ells Flemish ?3?5?7?9? 
11? 12? 15? 20? 

5. How many quarters in 3 ells English ?5?6?8?10? 
U? 20? 
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6. How many quarters in 5 ells French ? 7 ? 9 ? 11 ? 12! 
16? 20? 

7. If i of a yard of cloth cost 10 cents, what cost |? It 
i? f? f? J? li? If? li? IH If? 2? 3? 6! 
8? 10? 

8. If i of a yard of tape cost 5 cents, what will 1 yd. oo«t? 
What will 2 ells Flemish ? 3 ells English ? 4 ells Erench! 



Q. From what you have now been doing, for what parposes wooM 
jcfu infer that this measure is used ? 
A, To measure all kinds of cloth. 
Q. What are the denominations of this measure? 
A, Inches, nails, quarters, yards, and ells. 

Exercises for the Slate. 

9. How many quarters in 2 yards ? In 26872 yds. ? 

A. 107496 qrt. 

10. How many yards in 8 quarters ? In 107488 qrs. ? 

^.26874 yds. 

11. How many nails in 3 quarters ? In 42000 qrs. ? 

^. 168012 njk 

12. How many quarters in 12 nails ? In 168000 na. ? 

^.42003 qrs. 



DRY MEASURE. 



Repeat tiiie 



TABLE. I 



2 pints (pt.) make 1 quart ■!«■ qt 

8 quarts ma* 1 peck iiffn pk. 

4 pecks mak 1 bushel iisb W 

How many bushels make a chaldron? A. 36. 

1. How many pints in 4 qts. ? In 6? 7? 9? 10? 50? 
100? 200? 

2. How many quarts in 2 pecks? In 3? 4? 5? 6? 7t 
8? 10? 12? 

3. If you give 5 cents for 1 quart of flaxseed, what wiH 2 
pecks cost? 3 pecks? What will 4 of a peck ? f? f? |T 
i^ f^ V i^ ^^"^ much will 10 cents buy? 15 oentif 
20 cents? 25 cents? 30 cents? 40 cents? 

4. How many pecks in 3 bushels? In 4? In 6? In lOf 
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In 12? In 15? In 20? In 30? In 40? In 50? In 60? 
In 70? In 80? In 90? In 100? 

5. At 10 cents a peck, what will a bushel of salt oott ? 
WhatwUl^of abu.? {ofabu.? 2bu.? dbu.? 4bu.? 
I>ba.? 10 bu.? 

6. At 40 cts. a bushel, how much rye can you bur for 20 
ct8.? For 30 cts.? For 60 cts.? ForTOots.? ForSOcU.? 
For 100 cts.? For 120 cts.? For 160 cts.? For 360 cU.? 



Q. From what yon have now been doing, for what purpofaf wouM 
yon infer that this measure is used ? 

A, To measure corn, seeds^ roots, fruits, salt, oysten, 
eoals, &o. 

Q, What are the denominations of this measure ? 

A. Pints, quarts, pecks, bushels, and chaldrons. 

Exercises for the Slate, 

13. How many pints in 3 quarts ? In 321 qts. ? A, 648 ptik 

14. How many quarts in 6 pints ? In 1284 pts. ? A, 645 ata» 

15. How many pecks in '2 Dushels? In 32 bu.? A, 136 pka. 



TROY A^EIGHT. 
Kepeat the 

TABLE. 

24 grains (gt,) -u^* I pennyweight ....iisb pwl ' 

20 pennyweights m%u 1 ounce visa oi. 

12 ounces maiu 1 pound iis* lb. 

1. How many grains are there in two pennyweights ? 

2. What are 2 pennyweights of gold worth, if 1 grain is 
worth 2 cents? 

3. How many pennyweights in 5 ounces ? In 10 ? In 12 ? 

4. You carry two ounces of old gold to a goldsmith, and 
he agrees to give you 10 cts. a pennyweight for it ; how 
mnch will the 2 ounces come to ? Will 3 oz. ? Will 4 oz. ? 
WiUSoz.? 

5. How many ounces in 2 pounds ? In 3 pounds ? In 4 
pounds ? In 5 pounds ? In 6 pounds ? In 7 pounds ? In 
10 pounds ? In 12 pounds ? 

o. What will a silver cup come to, that weighs 2 pounds, 
if you get 1 duUar an ounce for it? If you get 2 dols. ? 3 
doLk? 4doU.? 5 dols.? 

1 



76 ARITHMETIC. 

Q. How is the fineness of gold expressed ? 

A. In carats. 

Q, How many carats make an ounce ? 

A. 22. 

Q, How many parts is an ounce of silver divided into? 

A, 20. 

Q. What are the parts called ? 
A. Pennyweights. 

Q, How many carats fine is such gold as will abide the fire witbout 
<o8s, aooonnted ? 

A. 24. 

Q. How many ounces are there in a pound of silver that loaet 
nothing in trial ? 

A. 12. 

Q. What is that base metal, which is sometimes mixed with gold or 
silver, called ? v 

A. Alloy. 

Q. From what you have now been doing, for what purposes would 
you infer that this weight is used ? ^ 

A. To weigh jewels, gold, silyer, coin, bread, and 
liquors.* 

Q. What are the denominatiops of this weight ? 

A. Grains, pennyweights, ounces, and pounds. 

Exercises for the SlcUe. 

16. In 2 pounds how many ounces ? In 4200 pounds 7 

A. 50424 oz. 

17. In 24 ounces how many pounds 7 In 120000 ounces 7 

A. 10002 lbs. 

18. How many grains in 4 pounds 7 In 3600 pounds 7 

X 20759040 gr. 

AVOIEDUPOIS WEIGHT. 
Repeat the 

TABLE. 
16 drams (dr.) mak« 1 ounce sign oz. 

16 ounces make 1 pOUUdf ilga jb. 

28 pounds maiu 1 quarter of a hun-) 

dred weight. J "^ ^'• 

4 quarters «»»# 1 hundred weight. .... sign cwl 

20 hundred weight »«»« 1 tun sign T. 

* A pound Avoirdupois is heavier than a pound Troy, but an ounoe 
Trojr is heavier than an ounce Avoirdupois. 
f The pound Avoirdupois is equal lo 14l <».\\ 'v^'n\..\d\ ^gni^^^^* 
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1. How many ounces in 2 pounds ? In 3? In47 In 57 

2. At 2 cents an ounce, what will 2 lbs. of tea cost 7 Will 
3 lbs. 7 Will 4 lbs. 7 Will5 1bsw7 

3. How many Dounds in 2 qrs. 7 In 3 qrs. 7 In 4 qrs. 7 

4. What will 2 quarters of raisins come to, at 10 cents a 
pound 7 What ^ill 3 qrs. 7 What will 4 qrs. 7 

5. If you give 2 dollars for 1 qr. of flour, what must you 
pay for 14 lbs. 7 For 7 lbs. 7 For 3i H)s. 7 

6. How many quarters in 2 cwt. 7 In 4 cwt. 7 In 5 cwt. 7 
In6cwt.7 In8cwt7 Inl2cwt.7 Inl5cwt.7 In20cwt.7 
In 30 cwt. 7 

7. At $1 a quarter, what will 2 cwt. of sugar cost 7 Will 
4cwt.7 Will 57 Will67 .Will87 Will 107 Will 15 7 
Will 20 7 Will 30 7 

8. How many hundred weight in 2 tons 7 How many in 
3ton87 In4tons7 In5tons7 In6tons7 In8tons7 In 
10 tuns 7 

9. You buy 2 tons of hay, and pay 1 dollar a cwt. for it ; 
what will it come to 7 What will 3 tons 7 What will 4 tons 7 
What will 5 tons 7 What will 6 tons 7 What will 8 tons 7 
What will 10 tons 7 What will i of a ton 7 What will J of 
a ton 7 What will ^^ (A ton is divided into 20 cwt. or 20 
parts, therefore ^^ is 1 cwt.) What will ^^^ 7 ,^7 ^^ iJ 7 

10. What will ^ o£ & quarter of coffee come to, at 11 cts. 
a pound 7 What will A 7 A? A? AMH What will 3 
pound87 57 77 97 107 



Q. From what you have now been doing; for what pnrposes would 
yon infer that this weight is used ? 

A. To weigh all coarse goods that are subject to waste, 
such as hay^ flour^ &c. and all metals, except gold and 
silver. 

Q. What are the denominations of this weight? 

A. Drams, ounces, pounds, quarters, hundreds, and 
tons. 

Exercises for tlie Slate, 

19. How many hundred weight in 2 tons 7 In 2832 tons 7 
A. 56680 cwt. 

20. How many ounces in 2 pounds 7 In 104000 pounds 7 
A. 1664032 oz. 
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21. In 8 quarters how man J hundred weight ? In240qr8.? 
A, 62 cwt. 

22. In 1 hundred weight how many quarters ? ^4. 4 qnu 
In 4 qrs. how many pounds ? A, 112. 

iVbte. — By the last example, it appears that 112 pounds make 1 
kandred weight; but in our populous towns, especially seaportt/ 
traders buy and sell by the 100 pounds. — 



APOTHECARIES' WEIGHT. 
Repeat the 

TABLE. 

jto grains {gr.) mmk 1 scruple .•tga O. 

^ scruples make 1 dram ilsa S. 

8 drams nuke 1 ounce iisa §. 

12 ounces makt 1 pound iIsa St^ 

'Q, What is the use of this weight ? 

A. By it apothecaries compound their medicines. 

Q, Do they buy and sell by this weight ? 

A, They huy and sell hy Avoirdupois weight. 

Q, What are the denominations of this weight ? 

A, Grains^ scruples^ drams, ounces, and pounds. 

Exercises for the Slate. 

23. How many drams in 2 ounces? In 4360 ounces? 
A. 34896 drams. 

24. How many ounces in 16 drams? In 6464 drama? 
A. 810 ounces. 



LONG MEASURE. 
Repeat the 

TABLE. 
3 barley corns (b. c). . "ukt 1 inch ogn in« 

12 inches make 1 foot risn ft. 

3 feet makt 1 yard >isi> yd. 

6} yards mak* 1 rod, pole, or perch, rd. 

40 rods make 1 furlong Blga fuir 

8 furlongs make 1 mile. iiga m 

3 miles makt I league tim le 

694 statute miles make 1 degree on the earth. ^ 

^OOdegreeSj the circvmferenoe of the eattii. 
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1. If a man travel one furlong in 5 minutes, how far can 
he go in 10 minutes ? In 15 ? In 20 ? In 30 ? 

2. How many barley corns in 2 inches ? In 3 ? In 4 ? 
In 5? In 6? In 7? In 8? In 9? In 20? 

3. How many inches are 6 barley corns ? Are 12? Are 15? 
Are 18? Are 21? Are 24? Are 27? Are 60? 

4. How many inches in 3 feet ? In 5 feet ? In 12 feet ? 

5. How many rods is 1 furlong ? Are 2 ? Are 4 ? Are 6 ? 

6. How many furlongs in 80 rods ? In 160 ? In 240 ? 

7. How many furlongs are there in 2 miles ? In 3 ? In 
4? In 6? In 7? In 8? In 9? 

8. How many miles in 16 furlongs ? In 24 ? In 32 ? In 
48? In 56? 

9. How much is ^ of a mile ? Is f ? Is f ? Is f ? Is ^ ? 
Is}? Is I? 

10. If you travel a mile in 16 minutes, how much time 
will it take to travel ^ of a mile ? How much }?!?}?{? 
1 furlong ? 4 furlongs ? 16 furlongs ? 



Q. What is the use of lonfl; measure ? 
A. To measure length only. 

Q. What is the use of the league ? 

A. Distances at sea are measured by it. 
Q, What are the denominations of this measure ? 
A, Barley corns, inches, feet, yards, rods, furlongs, 
miles, leagues, and degrees. 

Exercises for ihe Slate. 

25. How many furlongs in 2 miles? In 26784 miles? 
A. 214288 fur. 

26. How many furlongs in 80 rods? In 627360 rods? 
A, 15686 fur. 

27. In 2 rods how many yards? In 11010 rods? (To 
multiply by 5^, 8}, &c. consult \ XXVII.) A. 60566. 

28. Li 11 yards how many rods ? -4. 2 rods. In 66 yards 
how man^ rods ? We cannot easily divide 6B by 54^ but we 
may multiply 66 by 2, making 132 half yards, whicn we can 
divide by 11, the half yards in 5i ; thus, 66 X 2= 132-f- 11 = 
12 rods. Arts, Hence, to divide by 5^, 30i, &c. we need 
onlv bring the divisor into halves, quarters, &c., also the 
dividend into the same, and the quotient will be the answer. 

29. In 132 yards how many rods? In 4224 yards? 
A. 792 rods. 

30. How many barley corns in 2 inches? In 278365 
hxcheat J. 835101. 
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LAND OR SQUARE MEASURK 

^ Repeat the 

TABLE. 

144 square inches -Mk* 1 square foot 

9 square feet make 1 square yaid. 

2?2|:3:^s^"}-" "i"-"^ 

40 square rods aajt*..... 1 square rood. 

4 square roods mak 1 square acre. 

640 square acres make 1 square mik 

1. How many square inches in 2 square feet T 

2. How many square feet in 3 square yards ? In 4 T In 
5? In6? In7? In8? In9? InlO? Inll? Inl2T 
In 20? In 30? In 40? In 50? In 60? 

3. How many square yards in 36 square feet? In 45? 
In 54? In 63? In 72? In 81 ? In 90? In 180? Ib 
270? In 360? In 450? In 540? 

4. How many square rods in 2 square roods ? In 3 ? Ii . 
.4? In6? In8? 

5. How many square roods in 80 square rods ? In 120? 
In 160? In 240? 

6. At a dollar a square rod, what will 2 square roods com« 
to? What will 3? 4? How many rods can you buyfbri 
120 dollars ? For 160 dollars ? For 240 dollars ? For 320 
dollars ? For 400 dollars ? For 40 doUars ? For 20 dollars ? 
For 10 dollars ? What would ^ of e^ rood come to ? ^f 

A? iV A? iV V iV V 

Q, What is the use of this measure ? 

A, To measure length and breadth only. 
Q, What are the denominations of this measure ? 

A, Inches, feet, yards, rods, roodis, acres, and mileB. 

Exercises for the SlaU. 

31. In 2 square roods how many square rods ? In 450 
square roods ? A, 18080 rods. 

32. How many square acres in 2 square miles ? In 234S . 
square miles ? A. 1500160 sq. a. • 

33. How many square yards in 4 square rods ? In 193601 
tgnarerods? X585652L 
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SOLID OR CUBIC MEASURE. 

Repeat the 

TABLE. 

1728 solid inches make 1 solid foot. 

40 feet of round timber, or ) ^ .^ _ , , 

50 feet of hewn timber, } "^^ ^ *^°> ^' ^^ 

Also, 

27 solid feet ^ nuke I solid yard. 

128 solid feet, or 8 feet long, | ^ j ^^jofwood. 

4 wide, and 4 feet high, j 

1. What will a parcel of wood come to, which is 8 feet long, 
4 feet high, and 4 wide, at the rate of 6 dollars a cord? 

2. If YOU pay 80 dollars for a ton of round timber, what 
will 80 feet come to? What will 120 feet come to? 



Q. What is the use of this measure ? 
A, To measure length, breadth, and depth. 
Q. What are the denominatioiis of this measure? 
A. Inches, feet, yards, tons, and cords. 

Exercises for the Slate, 

34. In 2 cords of wood, how many solid feet? In 28 cords? 
A. 3840 feet. 

35. IIow many solid inches in 2 solid feet? In 2800 solid 
fbet? A. 4841856 solid inches. 

36. How many solid feet in 345600 solid inches? In 
601200 solid inches? A. 600 solid feet.^ 



TIME. 
Repeat the 

TABLE. 
60 seconds (s.) make 1 minute iisb m. 

60 minutes make 1 hour dgn h. 

24 hours make 1 day ■ign d. 

365i.days make 1 year iign yr. * 

100 years make 1 century iiga cen. 

Also, 

7 days make 1 week ■!«« w, 

4 weeks mak 1 month iisatnQ. 

13 months,! day, 6 hours make 1 Julian year. 

12 calendar months make 1 ^e&t 



82 ARITHMETIC. 

1. If a man earn a dollar a day, how much will he earn in 
2 weeks? In 5 weeks? In 7? In 9? In 20? In 40? In 
j of a week? In f ? In f ? In f ? How many weeks could 
you hire him for $7 ? For $14 ? For $28 ? 

2. A boy is to have $2 a week in a store ; how much musk 
the merchant pay him for one month's time? For 2? For 5? 
For 10? How lonaj must he stay to come to 8 dollars? To 
32? To 40? To 80? 

3. If a man has $12 a month, what will two months' work 
oometo? What will 4? What will 5? What will 7? Wbal 
will 9? What will 1 year? 2 years? ^V o^ a month? A? 
ft? W 

4. How many seconds in 2 hoars? In 3? In 4? In 5? 
In 6? 

5. If a watch click once in one second of time, how many 
times will it click in two minutes? In 3? In 4? In 5? 
In 6? How many times in ^ of an hour? In }g? In |? 
InJJ? 

6. How many minutes are there in 1 hour? In I an hour? 
Ini? In J? Inii? In i§? In Ij? In 2? In 4? In 
10? 

7. How many hours in 2 days? In 3? In i? In ^? In 
A? In A? I-^ii? 

8. How many days in 2 weeks? In 4 weeks? In 6? In 
8? In 12? In 20? In 30? 

9. How many weeks in 2 months? In 3? In 4? In 5? 
In 6? In 7? In 8? In 9? In 10? In 20? In 50? In 
100? 

10. How many months in 8 we^ks? In 12f In 20? Li 
40? 

11. How many calendar months in 2 years? In 4? In 7? 
In 12? 

12. How many years are there in 24 calendar months? In 
48? In 84? In 144? 

13. If a man have 1 dollar for ^ of a year, what wiU ^ 
come to? What will 1 year come to? How long could you 
have him for 6 dollars? For 12? For 24? For 36? For 
60? For 144? 

14. If work be a dollar a day, what would a year's wages 
16 to? What would ,fy of a year? What ,}y? Wha4 

^c? What iff? 
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Q, How many days are there in each month ? 

A. Thirty days hath September, 
April, June, and November, 
February hath twenty-eight, 
And thirty-one the others rate. 
Q. How many days are there in January? In Febmary? In 
March? In April? In May? In June? In July? In Au^st? 
In September f In October? In November? In December? 
Q, How many days has February in Bissextilcj or Leap Year? 
A. 29. 

Q. When the year of our Lord can be divided by 4 without a r»- 
mainder, what is the year called ? 

A, Bissextile, or Leap Year. 

Q. What year was 1832 ? 

Jl. Bissextile. 
Q. Why? 

A. Because 1832 can be divided by 4 without a re- 
mainder. 

Q, When will the next Leap Year be ? > 

Q. How many days are there in Bissextile, or Leap Year ? 

A, 366. 

Q, What are the denominations of this measure ? 
A, Seconds, minutes, hours, days, years, centijiries; 
also weeks and months. 

Exercises for the Slate. 

37. How many hours in 120 minutes? In 960360 minutes? 
A. 16008 hours. 

38. Howmanyday8in4year8?-4X365i. In 44 years? A, 
17532 days. 

39. Reduce 2 weeks to days; 318 weeks to days. A. 2240 
days. ^ 



CIBCULAR MOTION. 

Q, What is meant by circular motion? 

A. The motion of the earth and other planets round 
the sun. 

Q. What is it used for? ^ 

A. For reckoning latitude and lon^tudiQ. 
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Repeat the 

TABLE. 

60 second8(^') m»k 1 minute ■!•■'. 

60 iflinutes m»k 1 degree iii" °' 

30 degrees mak 1 sign >!«• S. 

12 signs, or 360 degrees^ the whole great circle of tbi 
Zodiac. 

1. How many seoonds are in 3 minutes? In 67 In 107 

2. How many minutes are in 2 degrees? In 57 In 67 
In 7? In 9? 

3. How many degrees in two signs? In 37 In 47 In 6? 

4. How many degrees dbes the sun travel over in om 
day, or 24 hours? A. 360. 



Q. How many degrees does the san pass over in one day, not reekoftr 
ing the nighty when the days and nights are of an equal length ? 

A, 180. 

Q, How many degrees in one hour ? 

A, 15. 

Q. Why? 

A, Because the sun travels over the circumference of 
the earth in 24 hours, he must travel over 15 degrees in 
one hoi^r, for 15 times 24 are 360. 

Q. How many degrees in 2 hours? In 4? In 6? In 10 ? In 30? 

Q. What is the difference of time, then, between London (throagli 
which the meridian runs, and from which longitude is generally ooi»* 
puted) and 15 degrees east of London ? 

A. One hour. 

Q. Why? 

A, Because the sun travels 15 degrees in one hour. 

Q. What is the difference of time between London and 30 degfeei 
west of London ? What 60 degrees ? What 75 degrees ? 

Q. The difference in distance between Washington in the Bistxicti^ 
Columbia, and Missouriopolis in Missouri, is 15 degrees; what is the 
difference of time between those places ? 

Q. What are the denominations of circular motion ? 

A, Seconds, minutes, degrees, sigus, and circles. 

Exercises for the Slate. 
40. How many degrees in 2 signs? In 3602 signs? Am 
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41. In 120 minutes how many degrees? In 192000 mi- 
nates? A, 3202 degrees. ^ 



TABLES OF PARTICULARS. 

Q. How many single things make a dozen ?...j1. 12. 

Q. How many dozen a gross? A, 12. 

Q. How many dozen a great gross? A, 144. 

Q. How many single things a score ? A, 20. 

Q. How many score a hundred ? A, 6. 

Q. How many sheets make a quire of paper?.. J.. 24. 
Q. How many quires makeaream? A. 20. 

1. How many single things are in 2 dozen? In 3? In 6? 
In 12? 

2. What will 2 dozen of pearl buttons come to, at 2 cents 
apiece ? What will 3 dozen ? What 4 ? 

3. What will a great gross of buttons come to, ,at $1 a 
dozen? 

4. What will 2 quires of paper come to, if you give 1 cent 
for a sheet? What will 3 quires? What will 4 quires? 

5. K you give 20 cents for 1 quire of pajKsr, how many 
cents must you pay for 1 ream ? For 2 reams? 

Q, How many pounds in a barrel of pork?....i4. 200. 
Q, How many pounds in a barrel of beef ?....ui. 200. 

6. What will a barrel of pork come to, at 4 cents a pound? 

7. What will 2 barrels of beef come to, at 4 cents a pound? 



BOOKS. 

Q. When a sheet is folded into 2 leaves^ what is it 
oalled? A. Folio. 

Q. When folded into 4 leaves, what is it called? 

A. Quarto, or 4to. 
Q. When folded into 8 leaves, what is it called ? 

A, Octavo, or 8vo. 
Q. When folded into 12 leaves, what is it called ? 

A. Duodecimo, or 12ni o. 
Q. When folded into 18 leaves, what is it called^ 

A. \^\c^<c^. 




f Bepeat the 



4 fartbingi (qra,). 

12 pen CO., ».,... 

20Bhimn?:3 



TABLE. 



4? 

i 

hi 



\ penny. dm d. 

.1 shilling fi<fl s. 

,1 pottDd -I^B £. 

In 3? In 




In 3? In 



How mnnv farthingB are there in 2 
InG? In 8? In lOf In 12? In 21 

How many pence are there in 2 s] 
In 7? 

3. How many ehillmgg are there in 2 pounds? In 3 ? In 67 

4. If 1 pair of j^lovea m worth 8 pence, htiw many pence 
are 2 pair worth? 3 pair? 4 pair? 5 pair? 6 pair? 10 
pair ? 

5. When a huahel of wheat co»ta 10 ihilllngi, what will 2 
hnshela cost? What will 4? What will 6? What will 9f 
Wfaatwilll2? 

6. If 1 cart cost 1 poimd, how many BhiUinf^a will huy 2T 
How many 3 ? How many 4? How many 5 ? Ilow many 
9? How many 12? 

7. How many farthings will buy 2 intstandsj if they cost 
a penny apiece? How many will buy 3? How many will 
buy 4? 

JVbis.^Tlie dharactere med fur Knglr^li tdunej ara £ for Xf&ra, tli« 
Llitin for pouijdaj *, for^fiW, tbo Latia fnj- ehiUipgBj d. hr Dmarn^ 
the Latin for pencei j &nd gi"#. for Qiiadra»t€Sf the Laliu fur farthings, 

A pound sterling is equal to $4 ,44 J centa, Fed. Money. 
An English guinea ** 4,75 cenfcs, " " 

An English shilUng ^* 23 cents, '^ ** 

$lj Federal Money, is equal to 45. €^, eterling, 

Q. How is 1 farthing sometimes written ? A. i d" 

Q, How are 2 farthings sometimes written? A. \ d* 
Q, How are 3 farthinga sometimes written? J. | d. 

Exercises for the Slate. 

42. How many shillings in 3 pounds? In 4200 pounds? 
A. 84000 shimnga. 
4S. How many pence m E sb'Siing^'l la ^^Qft %\i\VVv&i^\ ^ 
^. 812^6 pence. 



J 
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44. How many farthings in 4 pence I In 2700 pence? 
^. 10816 farthings. 

45. How many pence in 8 fohrthings ? In 6200 farthings ? 
A, 1552 pence. / 

PRACTICAL APPLICATION OP REDUCTION, 
/ Involving the Rule, with Miscellaneous Examples, 

1. At 20 cents a quart, what will 2 gallons of rum cost ? 
What will 4 gallons ? What will 5 gallons ? 

2. At $60 a hogshead, what will 2 pipes of wine come to ? 
WhatwiU4? Whatwm6? 

3. How many minutes in 2 hours ? In 4 ? In 6 ? 

4. How many weeks in 14 days ? In 21 ? In 49 ? 



Q. What are saoh questions as these in ? 

A. Beduction. 

Q, What, then, is the changing numbers from one denomination to 
another oalled ? 

A. Eeduction. 

Q, In 2 bushels of com how many pecks ? 

Q, Are 8 pecks of com as much as 2 bushels ? 

Q, Jb the value altered, then ? * 

Q.- Do you multiply, or divide, to find how many ftirlongs there ore 
•In 2 miles ? 

<^. When, then, the reduction is performed by multiplication, what 
isitoaUed? 

A. Reduction Descending. 

Q. Do you multiply, or divide, to find how many gallons there are 
in 8 quarts ? 

Q» When, then, the reduction is performed by division, what is it 
eaUed? 

A, Reduction Ascending. 

Q. From the preceding remarks, how many kinds of reduction do 
there* appear to be ? and what are they ? 

A^ Two y — Reduction Ascending and Descending. 
KULE. 

Q. What do you multiply 2 furlongs by, to bring them into rods ? 
Q. As a general rule, then, what do you multiply furlongs by ? 
A. By what makes a furlong. 
Q. What do you multiply days, bushels, Ac. by? 
A. Bushels by what makes a bushel, days by what 
makes a day, &c. 
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Q, What do you divide by to bring 8 gills into pints ? 
Q. As a general rule, then, what must you divide gills, minotes, 
quarters, Ac. by ? 

A, Gills by gills^ minutes by minutes^ quarters by 
quarters, &c. 
g^Q. Why do you divide thus ? 

l|il. Because 4 gills are equal to 1 pint, 60 minutes to I 
hour, &o. . 

Q. What do you multiply pounds (money) by? 
A. Shillings. 

Q, What do you multiply shillings by? 
A. Pence. 

Q, What do you multiply days by ? 
A, Hours. 

Q. What do you multiply by, to bring 25 pounds into fiurthings ? 
A. By 20, 12, and 4. 

Q. How do you bring 40 cwt. into tons ? 1 cwt. into drams ? 1 
ton into drams ? Drams into tons ? Drams into cwt. ? 1 lb. intQ 
grains ? Grains into pounds ? Ells Flemish into nails ? Nails into 
ells Flemish ? Quarters into ells English ? Ells English into quar- 
ters ? 5 bushels into pints ? 200 pints into bushels ? 360 degrees 
into inches ? Feet into furlongs ? 6 weeks into seconds ? Seconds 
into weeks ? Years into seconds ? Seconds into years ? How do yon 
tell what 1 ton of wine will cost, at 6 cents a gill ? 

Uxercises/or the Slate, 

46. At 6 cents a pound, vrhat will 2 qrs. 8 lbs. of sugar 
cost? 

Q, Why do you multiply the 2 qrs 
by 28 lbs.? 

A, Because, since it takes 28 pounds 
to make 1 qr., there will, of course, be 
28 times as many pounds as quarters ; 
that is, 28 times the quarters. 

Q. What do you do with the 8 lbs.? 

A, I add it to the 56 lbs., iuaking 64 
lbs. 

Q. Why do you multiply the 64 lbs. 
by 6 cents ? 

A. Because every pound of sugar cost 
S3 fid j4 ^ cents ; that i&, 6 timea the ^ouuda* 



OPERATION. 

qrs. Iba. 
2 8 
28 


56 lbs. 
8 lbs. 


64 lbs. 
6ets. 
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Proof of the foregoing Example. 
47. How many quarters of sugar can you buy for 384 
cents, at 5 cents a pound ? 



OPERATION. 

6)384 

28)64(2 qra. 
56 



Q, Why do you divide 
384 cents by 6 cents ? 

A, Because, since there 
are 6 times as many centli 
as pounds, as often as 6 
is contained in 384, so 
many pounds there will 
8 lbs. Ans. 2 qrs. 8 lbs. be. 
Q, Why do you divide 64 pounds by 28 pounds ? 
A, Because every 28 pounas make 1 quarter. 
Q. What, then, appears to be the method of proof ? 
A, Reverse the operation ; that is, make the divisors in 
the operation the multipliers in the proof, and the multi- 
pliers the divisors.'' 

^9^ In examples like the following, where more than one opera- 
tion in a simple rule is employed in their solution, their entire work ia 
iliserted in the Key, by means of signs, indicating the exact process 
of eaeh, with all their intermediate results, to the final one, or answer. 
Besides, when the question is at all intricate, the reason for every step 
ia the required operation is fully shown. 

More Exercises for the Shxte. 

48. At 5 cents a gill, what will 8 pints of rum cost? J. $1,60« 

49. How many gills in 20 pints ? In 40 pints ? A, 240 gills. 
60. How many pints in 80 gills ? In 120 ? A. 50 pints. 

51. A merchant sold 5 hhds. of brandy, at 3 dollars a 
gallon: how much did it amount to ? ^. $945. 

52. How many hogsheads in 126 gallons ? In 945 ? A, 17. 

53. At 6 cents a quart, what will 1 hhd. of molasses come 
to? ^.$15,12.^ 

54. How many quarts are there in 3 hhds.? In 100? 
A, 25956. 

55. How many hogsheads are there in 756 qts. ? In 252 
qts.? A A. 

56. Sold 1 tun of wine, at 5 cents a gill ; what did I get 
for it? X $403,20. 

. 57. How many gills in 10 tuns ? A, 80640. 

58. At 8 cents a pound, wUat will 3 cwt. 2 qrs. of raisine 
eost? X $31,36. 

59. How many pounds in 15 cwt. 1 qr. ? A, 1708. 

60. At 8 pence a peck, how many pence will 3 bushels of 
salt cost? X96. 

61. How many pence are there m ^ «\ui2^^\ iL.^^&. 



90 



ARITHMETIC. 



62, Haw many pence iti 5 £ t In 10 T A. 3600. 

63. How man J pounda in 480 d, 7 In 1440 d.T A. 8. 
64 How manj farthings in 4 £ ? A. 3840. 

65. At 6 peace pet- lb,, what will twa qta. of rice cost T 
A. 336 pence. 

66. llow many qrs. of ricp, at 6 pence per lb., may be 
bought for 336 pence ? ^. 2 qra, 

67. At 6 cents ft gilJ, what will 1 tun of wine cost? 
A. $483,84. 

03. How many tuns of wine, at 6 cents a gill, may be 
liought for §483,84 1 A.\ tun. 

69, At 9 pence per quart, what will 16 gals, 2 qts. of mch 
loe^ea come to in pence ? A. 594 pence. 

70. How many gallons of molasaes, at Q pence per quai'tp 
may be bought for 594 pence f A. 16 gals. 2 c^ta, "^ 

^TK What ia the value of a silver cup, weighiag 10 oi. 5 
pwts, IS grs,, at 5 mills per grain ? A. ^24 ,69. 

72. At 5 milJs par ^rain, wLat will be the weight of a sil- 
ver cup that §24,09 Will purchase ? A. 10 dk. 5 pwts, 18 grs. 

73. At 12 cciit^ a pound, what cust 5 cwt. 2 qrs. ISTba. 
of sugar? J.$76.08ct;9. 

74. How many hundred weight of sugar, at 12 cents per 
lb,, may be bought for $76,08 ? A. 5 cwt. 2 qrs. 18 lbs. 

75. At 9 pence an hour, what will 2 yra. 6 mo, 3 weeks, 6 
da, 12 h. labor como to in pence ? A i&73S0. 

76. How many years' work, at 9 jpenco per hour, may be 
obtained far 187 3 80 pence ? -4, 2 yra^. u mo, 3 weeks, 6 da. 12 h, 

77. At 20 cents a nail, what is the price of 4 yda, of cloth f 
J. $12,80. 

78. At 320 cents a yard, what will 64 nails of cloth ooet ? 
A §12,80. \ 

79. At 1 jC, 2 B, 6| d, per yard, what will 20 yards o€ ; 
broadcloth coat in farthings? vi.21G40. 

80. At 6 cents a pint, what will 20 bu. pk&. 3 qts. 1 pt 
of ^asseed ooet? A, ^77^22. 

81. How many shillings, at 2 fiir things a gill, will 5 T, 1 p. 
1 hhd, 2 gals. 2 qta. 1 pt, 3 gills cost? A. 1935 s. 7 d. 2 qrs. 

82. At 2 shilUogs a quarter, how many dollars will 8 yds. 



1 qr. of broadcloth cost ? J. 11. 



83. At 2 pentje a gill, how many dollars will bay 50 gals, 
2 qts, 1 pt. 2 gills of ale ? A. §45,055. 

H4. In 3600 dollars, how oiany farthings ? A. 1036R00, 
85. In 1036800 farthings, how many dollars ? A, 3600, 
S5. In 25 jgnineas, of 28 s. each, how many pence ? *4. 8400< 
ST. la Mm pence, bow maiiy ^uwi^aal A,"!^, 
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88. In 15 lbs. how many ounces, drams, scruples, and grains ? 
A. 180 ounces, 1440 drams, 4320 scruples, 86400 grains. 

89. In 86400 grains, how many scrujples, drams, and 
ounces ? A. 4320 scruples, 1440 drams, 180 ounces. 

90. In 256 miles, 30 rods, how many rods ? A. 81950. 

91. In 81950 rods, how many miles? A. 256 m. 30 rods. 

92. In 15 lea. l.m. 6 fur. 28 rods, 4 yds. how many barley 
corns? X 8903304. 

93. In 8903304 barley corns, how many leagues ? ^.15 
lea. 1 m. 6 fur. 28 rods, 4 yds. 

94. In 360 ells English, 4 qrs. 2 na., how many nails ? 
A. 1804 qrs. 7218 na. 

95. In 7218 na. how many ells English? A, 360 £. £. 4 
qrs. 2 na. 

96. In 3000 E. Flemish, how many nails ? A, 36000. 
97t In 36000 nails, how many E. Flemish ? A. 3000. 

98. In 500 acres, how many roods ? A, 2000. 

99. In 2000 roods, how many acres ? A. 500. 

100. In 15 tons of hewn timber, how many solid inches ? 
A. 1296000. _ 

101. In 1296000 solid inches of hewn timber, how many 
tons? A. 15. 

102. In 20 cords of wood, how many solid inches ? A, 4423680. 

103. In4423680solidinches,howmanycordsofwood? A,2(i. 

104. In 500 bushels, 3 pecks, 7 qts. 1 pt. how many pints? 
A. 32063. 

105. In 32063 pints, how many bushels ? A. 500 ba. 3 
pla. 7 qts. 1 pt. 

106. In 20 tuns of wine, how many gills ? A. 101280. 

107. In 161280 gills of wine, how many tuns ? A. 20. 

108. In 360 years, 300 days, 20 hours, 50 minutes, and 37 . 
•eeonds, how many seconds ? A. 11386731037. 

109. In 11386731037 seconds, how many years ? A. 360 
jn, 300 days, 20 hours, 50 minutes, and 37 seconds. 

110. In 8 signs of the Zodiac, how many seconds Tn 
X86400D. 

111. In 20 parses, each containing 21 guineas, how many shil- 
ling pence, and fi&rthin^ ? A. 11760 s. 141120 d. 564489 fac 

112. In 5 ingots of silyer, each 5 lbs. 6 oz. 20 grs,, bow 
nany grains? ^.158500. 

113. In 239130 grains, how many ingots, each 6 lbs. 11 oa. 
15grs.T A6, 

IIL A lady sent a tankard to a silTersmith, that weighed 
5 lbs. 3 oz., and ordered it to be made into Kpoons, eacn to 
weigh 2 ox. 2 pwt«. ; how many spoona did it makAt A.tA« 
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115. A goldsmith, having 15 ingots of silver, each wei|^' 
ing 2 lbs. 7 oz. 3 pwts., which he wishes to make into bm 
of 2 lbs. 8 oz.) tankards of 1 lb. 10 oz., salts of II oz^ and) 
spoons of 1 oz. 15 pwts., and of each an equal number, how 
many will there be of each sort ? 

Bring 2 lbs. 8 oz., 1 lb. 10 oz., 11 oz., and 1 oe. 15 pwto., 
into pennyweights ; add them up for a divisor; then bring 2 
lbs. 7 oz. 3 pwts. into pennyweights, multiply by 15 for i 
dividend, divide, and the quotient will be the answer. A. 7. 

lie. In 26880 lbs. of sugar, how many hhds., each 12 
ewt.? ^1.20. 

117. How many barley corns will reach round the globes 
h being 300 degrees ? X 4755801600. \ 

118. In running 300 miles, how many times will a wheel . 
9 feet 2 inches in circumference turn round ? A, 172800. 

119. In 172800 turns of a wheel measuring 9 feet 2 inches, 
how many miles ? A, 300. \ 

120. How many times will a wheel, which is 15 feet 9 
inches in circumference, turn round in going from ProvideD0i 
to Norwich, it being 45 miles ? A. 15085 +. 

121. A farmer rents a plantation of 400 acres, of which do 
more than 200 are to be tilled ; how many poles are there in 
tlie remainder? ^.32000. 

122. In a lunar month, of 27 days, 7 hours^ 43 minutes, 5 
seconds, how many seconds ? A, 2360585. - 

123. How many seconds is it from the birth of oar Satiov 
to Christmas, 1828, allowing the year to contain 365^ daji^ 
or 365 days 6 hours ? A. 57687292800. 

124. When a person is 21 years old, how many secondi 
old is he? A 662709600. 

125. It is supposed the wars of Bonaparte, in 20 years, caused 
the death of 2000000 of persons ; how many was this per hour, 
allowing the year to contain 365 days 6 hours? A. lli^^W*' 



COMPOUND ADDinOK 

f XXX. 1. William bought an arithmetic for 2 s. 6 d, , 
and an inkstand for 6 d. ; how many shillings did both cofltts^ 

2. Harry purchased a vest; the cloth and ma king cost 58., the 
buttons 9 d., and the thread 3 d. ; how much did the vest cofit 

3. William, Harry, and Thomas gathered some nuts ; and 
n they measured them it was found that William haA % 
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qtB. and 1 pt, Harry 3 qts. 1 pt., and T)iomas 2 qts. ; how 
many pecks did they gather in all? ^ J 

i How many pecks are 3 qt8.+Mit.+4 qts.? 

5. How many yds. are 2 qr8.+3 qrs.-f 3 qrs.? 

6. How many gallons are 1 qt-f 2 qts.+l qt.? 

7. How many pence are 1 qr.4-3 qrs.+l qr.? 

8. How many shillings are 3 d.+8 d.-j-l d.? 

9. How many pounds are 10 s.-f 18 8.-f-12 s.? 

10. How many hours are 50 m.+20 m.+ lO m.? 

11. How many feet are 4 in. +10 in+11 in.? 

12. How many minutes in 45 sec. +15 sec.+lO sec.? 

13. How many pounds in 8 oz.+12 oz.+12 oz.? 

14. How many bushels in 1 pk.+3 pks.+2 pks.? 

15. Sold a Virgil, that cost me 12 s. 6 d., so as to gain 1 1. 
6 d.; how much did I get for it? 



Q, What is this, which you have now been doing, called? 
A. Compound Addition. 

Q. Why do yoi; call it compound ? why not Simple Addition ? 

A. Because there are more denominations than one. 
Q, What do you meani^^y more denominations than one? 
A. Shillings, pence, &c. in one sum; pecks, quarts, 
pints, &o. in another sum. 

Q. What, then, is the collecting numbers of different denominations 
Into one sum called ? 
A. Compound Addition. \ 

Operation by Slate illustrated. 

1. A man bought a cart for 6 £ 12 s. 3 d., a load of hay 
for 3 £ 9 s. 7 d., and a cow for 4 £ 4 s. 1 d.,- what did he 
pay for the whole? 

Q. How do you write the numbers 
down? 

A. Pounds under pounds, shillings 
under shillings, &c. 

Q. How do you get the 11 d. in the 
answer? 

A, I find, by adding up the column 
of pence, that it makes 11 d., which I 
write under the column of pence. 

Q. How do you get the o ehillixv^^ 



20 


12 


£ 8. 


d. 


6 12 


3 


8 9 


7 


4 4 


1 



Ans. £14 5 11 
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A. Addm^ tip the colunm of sliillinss, I find it makes 25 §. 
^1 £ 5 8, J (for 20 H. in 25 1 1 time and 5 orer,) writing th# 5 
S, under the column of Bhlllings* 

Q. What ia to be done with the 1 £? 

A. I tmiat, of course, add pounds to poiin^B; and, to do thi«v 
I join, or uarrj, it to the neit column, which is pounds. 

Q. How do you get the 14 £f 

A, Adding; up the column of pounda mates 13 pounds, aod 
1 £ {to carry) makes 14 £, 

From tbeae illuati-atioiia we derbe the following 

KULE, 

Q, Haw do you place the TjtitnTjcrs to he adckd ? 

A. Pounda under pounda^ shillings under ehiUbgiy, 
drams under drams, &c. 

Q. Kt which band do joa b«gin %a add t 

A. At the right 

Q. How do yuu jwM up tbo firat columBr 

A, As ID Simple Addition* 

Qm What do jou divido tbo amount bj 7 

A. By &s many of thia deoomiuation a3 maJce one of 
the next higher, as in Beductioo, 

Q. What do you do with the remndnder f f^ 

A, Write it underneatL \ 

Q, What do yon cariy to tho ocit column, 

A. The quotieot, 

Q. How long do you proceed iti tbJa iray? 

il. Till I come to the laat column. 

Q, How do jou pmcsfld with thia ? ^ 

it. Add it upj and set the whole amount down as m 
Simple Addition,, 

PnooF. Q. What U the proof? 

A. The same as in Simple Additiou. 

More Exercisea for the Slaie. 

2. Bought a cart for 2 £ 15 b., a plough for 18 a 
much did both cost? A. 3 £13 s. 

3. Bought a eoat for 5 £ 6 a., a watch for 1 £ 19 s. 
much did they come to? Ji, 7 £ 5 s, 

4. A man bought one load of hay for 6 £ 3 a,, and another 
lor 7 £ 15 s. 6 d. ; how much did he giyo for both? A. 13 £ 

118 B, 6 d. 
5, Sold an ox for 10 £ 15 e. 6d., a (jow for 6 £ 19 s. 11 d,, & 
horse /t>r 12 £ 6 s. 4 d. J how much money did I receiye? A 
z: 



hofw 
how 
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6. Bought of a grocer 3 gals. 2 qts. of rum, 5 gals. 3 qts. 
of gin, and 4 gals. 1 qt. of molasses; how many gallons did 
I buy in all? A, 13 gals. 2 qts. 

7. Sold 4 hhds. of molasses, the first of which contained 
42 gals- 2 qts. 1 pt., the second 65 eals. qt. 1 pt, the third 
50 gals. 3 qts., and the fourth 55 gals. 1 qt. 1 pt. ; how mucli 
was sold in all? A. 213 gals. 3 qts. 1 pt. 

8. A grocer sold 4 hhds. of sugar, weighing as follows: the 
first 7 cwt. 1 qr. 14 lbs., the second 5 cwt. 2 qrs. 10 lbs., the 

. third 9 cwt. 1 qr. 15 lbs., the fourth 7 cwt. 1 qr. 10 lbs. ; what 
did the whole weigh? A. 29 cwt. 2 qrs. 21 lbs. 

9. A merchant bought 4 pieces of cloth, the first containing 

20 yds. 3 qrs. 1 na., the second 15 yds. 3 qrs. 1 na., the third 
26 yds., and the fourth 10 yds. 1 qr. 3 na. ; how many yards 
did he buy in all? A. 73 yds. qr. 1 na. 

10. A man bought 3 bu. 3 pks. of wheat at one time, 6 bo. 
'fltt another time, 7 bu. 2 pks. 7 qts. at a third, and 4 bu. 1 pk. 

6 qts. at a fourth ; how many bushels did he buy in all. A. 

21 bu. 3 pks. 5 qts. 

11. A man bought two loads of hay, one weighing 19 cwt 
1 qr., and the other 18 cwt. 2 qrs.; how much did both 
weigh? A, 37 cwt. 3 cjrs. • 

12. A man traveled m one day 27 miles 3 fur., in another 
day 30 m. 2 fur. 25 rods; how far did he travel in dl? A, 
57 m. 5 fur. 25 rods. 

13. A merchant bought 3 bales of cotton ; the first con- 
tained 4 cwt. 3 qrs. 18 lbs., the second 3 cwt. 1 qr. 5 lbs., and 
the third 5 cwt. qr. 24 lbs. ; what was the weight of the 
whole? A. 13 cwt. 1 qr. 19 lbs. 

14. A man has 3 farms; the first containing 150 acres, 2 
roods, 25 rods ; the second, 200 acres, 1 rood, 15 rods^; and 
the third, 100 acres, 1 rood, 10 rods ; how many acres has he 
in all? A, 451 acres, 1 rood, 10 rods. 

15. William resided in Providence, his native place, till he 
was 15 yrs. G mo. 4 days old; he then went to Boston, where 
he resided 7 yrfe. 2 mo. 2 da. ; from Boston he emigrated to 
Salem, where he remained 4 yrs. 3 da. ; from Salem he went to 
Portsmouth, and resided there two years precisely: now how 
much time did he spend in these places in all? ^.28 yrs. 8 
m. 1 w. 2 d. 

16. A man brings to market 3 loads of wood ; the first con- 
taining 1 cord,,64 feet, 864 in.; the second 2 eords, 63 ft. 64 
in.; and the third 1 cord, 60 ft. 931 in.; how much did ha 
bring in all? A, 5 cords, 60 ft. 131 inches. 

17. A goldsmith bought 4 ingota oi «^\s«,^^^^k^.^'^''^^^kniSq. 
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wekhed 8 !bs. 2 oa. 12 pwis*, the secODd 5 Iba, 4 oz. 5 jyirts., tho 
thim d Iba* 10 oz* 11 pwta.^ and the fourth 6 lbs. 11 oz* 15 pwta.; 
what waa the weight of tho wholo? A. 27 Ibfi* 5 o^. 3 pwts. 

18. James 13 10 jrs, 2 mo. 3 wka, 4 da, old, Thoraas is 11 
yrs. n mo, 5 da, old^ Rufaa ib 9 jrs. 10 mo. old, II art j U 14 
yrs. old; what ia the sum of all Lheir ages? A, 40 yrs. 2 da^i 

JI^** By multiplying tbe answers to tho fallowing sums by 2, tha 
tfan oaswera may be obto-ined. 

Note. — It will h^ well for the loftnior, not only in this, but in nE 
rale^j Ui prove bia reatiltSj when prncdcablo. 

19. Add together 17 £ 13 s. II d, 1 qr., 13 X 10 b, 2 d, 2 
qra,, 10 £ 17 b. 3 d, 1 qr., 7 £ 7 s. 6 d. 2 qrs„ 2 £ 2 s, 3 d. 3 
(^rs,, 18 £ 17 s. 10 d, 2 qra. A. 35 £ 4 s. 6 d, 3 qi-3,X2. 

20. Add together 46 £ 16 a. 5 d. 1 qr„ 2 £ 8 s, 9 d. i 
qrB., 58 £ 16 a. 10 d, 1 qr„ 316 £ 15 i. 8 d. 2 qrs., (>5l £ Ifl 
i. 9 d. 2 qrs„ 405 £ 16 s. 5 d, A. 741 £ 6 a. 6 d.X2. 

21. Add tojrether 30 £ 10 e, 3 d. 2 qra., 14 £ 9 s, 8 d. qr., 
1 £ 8. 1 d. 2 qr9,, 2 £ 6 a. 7 d. 2 qra., 42 £ 9 b. 6 d. 2 qra^ 

^£ 5 B, 4 d. 2 qrs. A, 59 £ 11 a. 9 d, 3 qrB.X2, 

^^22. Add together 16 lbs. 10 oz. 18 pwfca. 22 gra„ 3 Iba. 3 

m. 15 pwts, 20 gra., 7 lbs, 7 oj, 18 pwta. 13 grs., 5 Iba, 8 o«. 

13 pwts, 16 grs., 3 lbs, 6 oz, 9 pwU. 6 gra., 5 oz. 10 pwtB* U 

grs. A. 18 lbs, i 02, a pwt9. 8 gr8,X2. 

23. Add together 2 cwt, 3 qra. 27 lbs., 1 owt. 2 qra. 16 Ibs^ 
t cwt, 1 qr. 25 lbs., 5 cwt. 2 qra. 12 lbs., 2 cwt 2 qrs. 14 ibs^ 
f owt. 1 qr. 15 Iba. A. 10 gwL 3 qra. 12 lbs, 8 Oii,X2. 

24. Add together 70 jda, 2 qra, 1 na,^ 12 yds, 1 qt. I na., 
9 tds, qr, 1 na,, 40 jda. 2 qrs. 1 na.^ 56 yda. 1 qr- 1 n»,, 43 
jtls, 1 qr. i na. A. 118 yds. 2 qra- 1 na.X^- 

25. Add together 1 pk. 6 qta, 1 pt., 2 pka, 5 qts,» 1 pk. 4 
qts,, 1 pk, 3 qts. 1 pt,, 2 pks. 6 qta,, 3 pks, 4 qta. pt. A. 5 
pkB, 6 qta. pt,X2. 

26. Add tt^gether 38 gals, 2 qta, 1 pt, 2 gu» 16 gala. 1 qt 3 
gi., 20 gala. 2 qta. 1 pt, 1 gi., 18 giils. 1 qt, 1 pt., 7 gala. 1 
qt, 2 gi„ 30 gals. 2 qts, 1 pt. A, 66 gala.X2. 

27. Add together SO lea. 1 di. 5 fur, 30 po„ 50 lea, 2 m. 8 
fur, 20 po., 40 lea, 1 m. 7 fur, 15 po,^ 30 lea. 2 m. 4 fur. 25 

Ipo,, 70 lea. 1 m. 3 fur, 10 pn., 60 lea, 2 m. 2 fur, 4 po. A, 
167 lea, m, 2 fur. 32 po,X2, 
28. Add tt^gether 367 acresj 2 roods, 30 roda; 815 acrea, 1 
rood, 16 rods; 40 acres, 2 roods, 20 rods; 60 acres, 2 rood a, 
2D rode. A. 642 acres, rooda. 23 n>daX2. 
29. Solid tma^nre. Add together 12 feet^ 1335 inches; 15 
fe&U 1515 inches; 2 feet^ 755 inoho3; 13 feet, 1283 inebes. A* 
^ feet, m incheeX^ 
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30. Add together 20 jrs. 363 da. 20 b. 50 m. 30 sec, 20 
TT8. 40 da. 10 h. 30 m. 20 sec, 12 yrs. 110 da. 13 h. 16 sec, 
13 yrs. 8 da. 10 h. 20 m. 14 sec, 7 yrs. 20 da. 8 h. 10 m. 1^ 
■eo. A. 36 yrs. 271 da. 19 h. 25 m. 46 8ec.X2. 

31. Add together 11 S. 29^ 16^ 59^^ 20^ 45^ 11^^ 8 S. 3» 
lO' 50^^ 3 S. 10° 6^ 10^^ A. 12 S. V 39^ 35^^X2. 
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f XXXI. 1. William had 2 qta. of wahiuts, and gav« 
James 1 pt.; bow many had he left?l 

2. James, owing Rufus 1 s. 6 d., p^Cid him 6 d^ ; how much 
did he then owe? >J 

3. Thomas bought a knife for 9 d., and sold it for 1 a. 6 d. ; 
bow much did he make by the trade? 

4w Harry and Rufus purchased 3 qts. of walnuts ; Harry 
paid so much towards them, th^t he is entitled to 2 qts. 1 pt; 
BOW, what is Rufus's part? ? -.^V 

5. A servant, returning with a two gallon jug of molasses, 
perceived that it had leaked out some considerable, and, wisho 
ing to know how much, by emptying it into a 6 quart and 1 
pint measure, found it exactly filled the measure; howjnacli. 
Aad leaked out? J C^ i. 

6. From 1 gall6ti^ke 3 quarts. 

7. From 8 gills take 2 pints. . 

8. From 1 ounce take 12 drams. 
-9. From 2 quarters take 3 nails. 

10. From 1 pound take 11 shillings. / 

11. From 2 shillings take 10 pence. / i , 

12. From 2 quarters take 20 pounds. / 

13. From 3 weeks take 7 days. ■" . 



Q. What is this, which you have now been doing, called? 
A. Compound Subtraction. 

Q, What, then, is the taking one number from another, of different 
danominations, called? 

A. Compound Subtraction. 

Q, Wherein does Compound differ from Simple Subtraction ? 

A. Simple consists of only one denomination; Com- 
pound; of more than one. 
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^H Operation &y Slate iUueiraied. 

^H L A march ant bought o. piece of cloth contaiidtig 10 yds. 2 
^M qra. 3 na,, and aold 7 yd^, 3 qrs, 2 na. ; how much had he left! 
^1 OF£EATION. $' ^^ ^^^^ €xan7ple, how are iha 

^H 4 4 Dumbers ^'ntten dowa7 
^H jds. qts. niL. ^, TLie less under the ^eateT, with 
^^m 10 2 3 nalli under nails, quai-ters under quap- 
^^^H 7 3 2 ^^^' ^^'* ^ ^'^ Comptmnd AdditiDu. 
^^^H Q. How do you get tlje 1 na, in th« 

^m j4ns, 2 3 1 ^^ I begin with nails, the leaafc A^ 

^1 nominatiou, and saj, 2 na, from 3 ua. leav^es 1 na, 
^P Q. How do you proceed to get the 3 qra*? 

^B ^, I canuot take 3 qrs* from 2 qra*^ but I can borrow, oa in 

Simple Subtraction, 1 yd. = 4 qri., from the yarda ; then say, 
4 qra. joined or added to the 2 qrs. (the top figure) makes d 
qr^., from which taking 3 qrs, leaves 3 j][rs, 

Q, Eut suppose that, instead of adding first, we fiubtTa<3t 
first, how would you proceed? 

A. Taking 3 qrs. from 4 qrs. (borrowed) leaYOB 1 qr., and 
2 qrs. makes 3 qrs. 

Q. How do you get the 2 yds. 7 

A. I must carry 1 yd, it^t the yd, which I borrowed) to 7 
yds. I making 8 yds., which fiuhtr acted from 10 yds., lea^ea 2 
yds. 
From Uus example we derive the following 

RULE, 

Q. How do yoB write tljo n ambers down 7 

it- The less under the greater, placing each denomin^ 
tion as in Compound Addition. 

Q, Witii whifjh deDfuuipation do you Iwgjn to rabtract? 

An The least denouiination. 

Q* How do y*>u sublraet ojioh dcDomlnationf 

A, From the deDomiaalion above it^ aa in Simple Sub- 
traction. 

Q, If tbo lower number in any deuominatioa be gxeateir thjui U^ 
Qpper, bow do you proeeed ? 

An Borrow as many uoita as make ofic in tbe next 
higher denomination, from which Bub tract the Iowct 
oumheT. 

t>. Wbat must /^ remainder be added to? *' 

A, The upper number, 

Q, liow msay do you carry in, Bit\i c^iaBal 
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A. One. 

^ Qk How do yon subtract the last denomination ? 
' yJL. As in Simple Subtraction. 
akijPBOOF. Q. How do yon prove the operation ? 

A, By adding the Kemainder and Subtrahend together, 
lis in Simple Subtraction^ the amount of which must be 
t^Bftl to the Minuend. 

B^: More iSsercisea for the Slate, 

2, If, from a piece of cloth containing 10 yds. 2 qrs., you 
•4M, (M 2 yds. 2 qrs., how much will there be left ? J. 8 yds. 

3. A. bought of B. a bushel of barley for 8 s. 6 d. ; he 
gaye B. 1 bu. of rye, worth 4 s. 3 d., and paid the rest in 
■Sdoney ; how much did he pay ? A. 4 s. 3 d. 

»- 4. A. bought of B. a bale of cotton for 20 £ 4 s., and B. 
4boii^ht of A. 4 tierces of rice for 15 £ 18 s. ; A. paid B. the 
rest in money ; how much did he pay ? ^. 4 £ 6 s. 
if 6. A man bought a wagon for 6 £ 10 s., and sold itfor 12 £ 
18 8. ; how much did he make by the trade ? ^. 6 £ 8 s. 
t 6. A man bought one load of hay for 4 £ 10 s., and another 
far 5 £ 15 8. ; how much more did he give for one than the 
other? A. l£5s. 

„ ' 7. A man bought two loads of hay, one weighing 18 cwt. 3 
•ra. 25 lbs., and the other 17 cwt qr. 26 lbs. ; how much 
did one weigh more than the other ? A. I bwt. 2 qrs. 27 lbs. 
^ 8. A merchant bought a piece of broadcloth, containing 40 

ds., from ^rhich he sold 3d yds. 1 qr. 2 na. ; how much did 

je.haye left ? -4. 3 yds. 2 qrs. 2 na. 

V. A grocer bought a hhd. of rum, containing 65 gals., and 
\a accident 2 gals. 2 qt^. 1 pt. leaked out ; how many gallons 
did he have left ? A. 62 gals. 1 qt. 1 pt. 

10. A merchant bought a quantity of com, weighing 20 
cwt. 2 qrs. 15 lbs., of which he sold 10 cwt. 3 qrs. 12 lbs. ; 
how much had he left ? -4. 9 cwt. 3 qrs. 3 lbs. 

11. A grocer retailed 10 gals. 3 qts. 1 pt. 1 gi. of rum from 
a hhd. containing 54 gals. 2 qts. 1 pt. 2 gi. ; how much had 
he left ? A. 43 gals. 3 qts. pt. 1 gi. 

12. If, from a box of butter, containing 20 lbs., there be 
fold 10 lbs. 8 oz., how much will there be left ? A. 9 lbs. 8 oz. 

13. If, from a field, containing 40 acres, 2 roods, 20 poles, 
there be taken 19 acres, 3 roods, 30 poles, how much will 
there be left ? A. 20 acres, 2 roods, 30 pole 

14. William engaged himself in a store tor 3 yrs. ; after 
haying stayed 2 yrs. 2 mo. 2.w. 2 da., how much lon^ei had 
he to stay 7 A., 9 mo. 1 w. 5 d. 
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15. A farmer, having raised 40 bu. of com, kept 23 ba. 2 
pks. for his own use, and sold the rest ; how much did he 
•ell? A 16 bu. 2 pks. 

16. A farmer made in one year, from his orchard, 200 bbla* 
14 gals, of cider, of which he sold precisely 118 bbls.S qts. 1 pt ; 
how much had he left for his own use ? A, 82 bbls. 13 gals. I pt 

17. If, from a parcel of wood, containing 40 cords and 64 
feet, there be sola 39 cord^ and 32 ^et, how much will thcie 
be left ? A, 1 cord 32 feet. 

18. The distance from Providence to Norwich is 45 piiles; 
now, when a man has traveled 30 m. 7 fur. 20 rods of die dis- 
tance, how much farther has he to travel ? A. 14 m. 20 rods, 

19. From 14 £ ISs. 6d. 2qr8. take 12 £ ISs. 6d.3qrfc 
^. 1 £ 19 s. 11 d. 3 qrs. \ 

20. From 1£ take 2 s. A 18 s. 

21. From 1£ take 2d. A 19 s. 10 d. 

22. From 1 £ take 2 qrs. A, 19 s. 11 d. 2 qrs. 

23. From 1 lb. take 19 grs. A. 11 oz. 19 pwts. 5 grs. 

24. From 1 ton take 10 oz. A, 19 cwt. 3 qr. 27 lb. 6 oa. 

25. From lib. take 15 grs. -4. 11 oz. 19 pwts. 9 grs, 

26. From 1 yd. take 2 qrs. A, 2 qrs. 

27. From 1 bu. take 1 pt. A, 3 pks. 7 qts. 1 pt 

28. From 1 yd. take 1 b. c. A. 2 ft. 11 in. 2 b. c. 

29. From 1 yd. take 1 in. A, 2 ft. 1 1 in. - 
SO. From 1 sq. yd. take 3 sq.ft. -4. 6 sq.ft. 

^^' "^'"raimber } take50cu.in.^. 39 8ol.ft.l678 sol.in. 

S2. From 1 y r . take 12 h. ^.11 mo. 3 w. 6 da. 12 h, 

33. From 12 £ 2 qrs. take 6 d. A. 11 £ 19 s. 6 d. 2 qrs. 

34. From 10 cwt 10 oz. take 5 drs. A, 10 cwt 9 oz. 11 drs. 

35. From 1 E. E. 2 qrs. take 3 na. A. 1 E. E. 1 qr. 1 na. 

36. From 8 ^als. 3 gills take 1 pt -4. 7 gals. 3 qts. 1 pt 3 gi. 

37. From 12 m. 15 rods take 3 fur, -4. 11 m. 5 fur. 15 rods. 

38. From 1 mo. 2 h. take 45 m. ^.1 mo. 1 h. 15 m. 



COMPOUND MULTIPLICATION. 

f XXXII. 1. If one knife cost 9 d., how many shillings 
will buy 2 knives ? Will buy 4 ? WUl buy 6 ? WiU buy 8 f 
WiUbuyl2? . 

2. William, having a basket that would hold 1 qt. 1 pt., filled 
it with Duta ; bow many qts. can \\ft ^\x\. Vii «k W-s-Va^ tk^t mil 
hold twice as much L 3 tlmea as m\wi\i*l ^ ^ama^ «a \axxs3si\ 
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^ 3» At 1 8. 6 d. a bushel, how many shillings will 2 bushels 
mf apnles costi ? Will 4 bu. ? Will 6 bu. ? Will 8 bu. ? 

4. Multiply 2 s. 6 d. by 2. 
a. . 6. Multiply 2 pwts. 12 grs. by 2. 

6. Multiply 2 bu. 4 qts. by 3. 
- . 7. Multiply 3 gals. 2 qts. by 2. 
Ii.'8. Multiply 20 m. 20 sec. by 3. 

K 9* How many ponce in 2 times 2 farthings ? 4X2 far- 
BhiDgs, or 2 qrs. ? 4 X 3 qrs. ? How many shillings in 2 times 
«d.? 2X12 d.? 4X6d.? 5X12 d.? 8X3d.? 4X7d.? 
i|'X5d.?8X12d.? 

10. How many pounds in 4 times 10 s.? 3 X 10 fl.? 
4X6 8.? 

Operation by Slate iUusirated. 

1. A merchant bought 5 yards of cloth for £2 6 s. 1 d. 3 qrt 
per yard ; what did the whole cost? 

Q, How do you get the 3 qrs. 
in the answer ? 

A. 5 times 3 c^rs. are 15 qrs. 
= 3 d. 3 qrs., writing down tha 
3 qrs. and carrying 3 d. as in 
Compound Addition. 

Q, How do you get the 8 d.? 

A, 5 times 1 ,d. are 5 d., and 
3 d. (to carry) makes 8 d. 

Q. How do you get the 10 s. ? 

A. 5 times 6 s. are 30 8.=1£ 10 s.-, writing down the 10 • 
aod carrying the 1£. 

Q. How do you get the 11£? 

A. 5 times 2£ are 10£, and 1£ (to carry) makes 11£^ 
From these illustrations we derive the following 

RULE. 

Q. With which denomination do you h^gjin to maltiply ? 
A, With the lowest. 

Q. How do you multiply tha^ and each denomination ? 
.'. A. Separately, as in Simple Multiplication. 
Q. How do you divide each product, and carry ? 
A. As in Compound Addition. 
Proof. Q. What is the proof? 
A. As in Simple ])Ialtiplication. 
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More Exercises for the Slate. 

2. At 5 8. 6d. a galloD, what will 2 gals, of ram cost? A, 
lis. 

3. At 2 8. 6 d. 1 qr. a quart, what will 2 qts. of brandy cost ?- 
6-0-2. What will 3 qts. ?-7-6-3. What will 4 qts. ?-10-l. What 
wall 5 qts. ?-12-7-l. What will 6 qts. ?-15-l-2.^ A. 2£ 10 s. 5 d. 

4. How much wine in 7 bottles, each containing 2 qts. 1 pi 
2 gills ?-4-3-0-2. How much in 8 bottles ?-5-2. In9?-6-0-l-2? 
In 10 ?-6.3-l. In 11 ?-7-2.0-2. A. 30 gals. 3 qts. 1 pt. 2 gills. 

5. What is the weight of 3 doz. silver spoons, each doa. 
weighing 2 lbs. 6 oz. 12 pwts. 3 grs. ?-7-7-16-9. What will 4 
doz. weigh ?-10-2-8-12.. What will 5 doz.?-12-9-0-15. What 
will 6 doz. ?-15-3-12-18. A, 45 lbs. 10 oz. 18 pwts. 6 grs. 

6. Bought 4 loads of hay, each load weighing 1 T. 10 cwt. 2 
qw. 20 lbs. 5 oz. 15 drs. ; what was the weight of the whole ?- 
6-2-2-25-7-12. What would be the weight of 5 loads ?-7-13-l- 
17-13-11. Of 11 loads ?-16.17-2-0-l-5. Of 12 loads ?-18.8-0. 
20-7-4. A. 49 T. 1 cwt. 3 qrs. 7 lbs. 14 oz. 

7. At the rate of 36 lea. 2 m. 3 fur. a day, how far will a 
vessel sail in 6 days ?-220-22. In 15 days ?-55 1-2-5. In 10 
days?-367-2-6. In 9 days ?-33 1-0-3. A, 1471 lea. 2 m. 

8. In 8 bales of cloth, each bale containing 12 pieces, eadi 
piece 27 yds. 1 qr. 2 na., how many yards ? A, 2628 yds. - 



COMPOUND DIVISION. 

^ XXXIII. 1. William had 2 qts. 1 pt. of walnuts, which 
he wished to divide equally among his two little brothers ; 
how many must he give each? 

2. James bought 2 books for 2 s. 6 d. ; how much did he 
pay apiece ? 

3. If you pay 1 s. 6 d. for 2 inkstands, how many shillings 
would that be apiece ? 

4. A man bought 4 lambs for 6 shillings ; how many pence 
did he pay apiece ? 

5. William has 3 pks. 4 qts. of walnuts, which he wishes 
to put into 4 little baskets, each of which will hold 7 qts. ; * 
will his baskets hold all his walnuts, or not? and inform me 
how you do it. 

6. 3 men have 4 gals. 2 qts. of cider allowed them ereryr 
dajr; how much is that apiccel 




COMPOUND DIVISrON. 

7. How many pence is J of 1 8, ? i of 2 s, ? i of 3 s. ? ^ of 
li.6d.f iofl8,3d.J ioflB, 6dJ iof2a. edJtofl 
d.f iond.2qrs-? 

^P^. What !fl thifl, whicl> joq Iiava now been dolngt caJled? 
iL- Compound Dmsion. 

Q. Whorein doca it dUTer from Bimplo ? 

A. Simple eonsiatji of only one denomination j Com- 
pound^ of more than one. 

Q. What, then, b the proceflft calledj by which we find how many 
yfaos one number L^ contain (k1 in aaotbo; of diffcmat deaouuiiiLtioa^ ? 



r 



Compound Division- 

Operation hy SlaU Ulustraied. 




^ I A man bought 2 loads of hay for 15£ 3 a. 8 d. 
was that a load t 



how much 



Am.£l 11 10 



Q. How do you got tho 7X m the 
^L !2D 12 answer? 

^P £ B. d. ^. I begin ag in Short Division of 

^^^ 15 3 8 wholo numbera, and eay, 2 h con- 

tained in 15 jE, 7 (£) times, and £1 
over, writing down the 7 times, 

Q. What do you do with the IZ 
over? 
j4* 1£ — 20 a,, which I join or carrj to the 3 s., making 23 b, 
Q, How do yon proceed then, to get the 11 s, t 
A. I say, 2 m 23 U timei^ ^nd 1 a. over, writing down the 
11 B» underneath, 

Q, How do you get the 10 d, ? 

A. The 1 a. over being equal to 12 d., I join or carry it to 
8 d,, making 20 d. ; then, 2 in 20, 10 timos. 



I. 



From ttieae illustrationa we derive the folloTriDg 
BULE. 



Q, At which hand ^o you heghx to divide, and bow d© you pmoe«d ? 

A. With the highest denomination, and divide as in 
Simple Division. 

^X Q. If jrou have a reraajodor, bow do you proceed? 

^f A, Find how many of the next lower denomination 
ftiis remainder ia equal to, which add to the next deno* 
mioatioD i^^ter which divide as ia whok nambeica. 
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Proof, Q. Wliafc ia Ibe proof? 

A, The same as in Simple Divisioii* 

More Ex^cisesf&t iht Siate. 

2. If 8 tons of hay cost 40j£ 14 s. 8 d., tvhafc will 1 ton cost? 

3. If 11 gale, of brandy cost 5£ 1$ b. S d,, wbat will I galloa 
eoet? ^. 10 s, 7d, 

4. If a man spend W£ IB s. 4 d. a weekj bow miiah ii tiiat 
a day? A. 8£ 13 a. 4 d. 

5. If 1 cwt of rice cost 2£, 6 a. J8 d., what will 1 lb, coatf 
j1, 0£ fl. 5 d. 

6. You have 31£ 9 a. 6 d. to bo divided eaually among 2 
men; bow much would it be apiecat-lS-lJ-D. flow maoh 
would it be apiece to be divided among 3 ?-10-lJ-I0. Amoog 
6?^-tlL X 3l£0 9, 6d. 

7. Will you divide 2 gals. 2 qta. by 4 ?^2-L By 5 ?-(K2.. 
By 10 ?-0-l . By 2 ?-14. ^. 2 gala. 2 qts. 1 pt. 

8. Will you divide 96 acres, 2 roods, 16 roda, by 7 ?-13-3-8. ^ 
By 8?-124*12, By 12?-8^0-8- A. 33 acrea, 3 roods, 28 rods. 



— p QueattoTts to Exercise the foregoing Eules. ^ 

1. What is the sum of tb© following nnrabera, viz. one, two 
thousand, thirty thouaatid, four milhona, twenty thouaaad 
ninett^en, four hundred millions? A. 404052020. 

2. Bought a coat for 15 dullara, a vest for 1 dollar 37 1 cents, 
a pair of boots for 6 dollars 12 J ; what did the whole cost me? 
J. $22.50. 

3. Bought a horse for $75, and sold him for 37 J^ centa les 
than be cost me : what did I got for him ? A. §74,62,5, 

4. What will 3200 ^ards of tape come to, at 6^ cents, or yV 
of a dollar, a yard ?-200, At 12^. cents, or | of a dollar ?-400. 
At 25 cents, or ^ of a dollar f-SOO. A. $1400. 

5. How many yards in 31557600 rods? A. 173566800. 

6. How many years in 3I557C00 seoonda, allowing the yeat 
to contain 305^ days? A, 1 year. % 

7. At 4 cents & gill, what will 1 tua of wine cost? Am 
$322,56. 

8. How much wine can be bought for $322,56, at 4 cents & 
gill! A. Itun. 

9. How many rods in 1 100 yds. ? In 3300 yds. ? A. 800 rods, 

10. How many dollars in 300i£? In 900j£? Xt4000. 
IL EeduGQ 5 JE 17 b. 6 d* to faslkVu^^ A. 564fl farthings. 
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12. How many pounds in 5640 farthings ? A, 5£ 17 s. 6d. 

13. Multiply 3600 by 25*. A. 90600. ^ 

14. What will 1 ton of clover seed cost, at 5 mills an ounce 7 
. $179,20. 

15. At 2 cents an inch, what will 1 yard of cloth cost ? A, 
I cents. '^ 

16. Reduce 1 tun to gifls. A. 8064 gills. 

17. Reduce 20 bushels to pints. A, 1280 pints. 

18. Reduce 4 tons to drams ? A. 2293760. 

19. How many barley corns will reach across the Ailantio 
5ean, allowing it to be 3000 miles. A. 570240000. 

20. How many times will a watch click in 20 years, if it 
ick at the usual rate of 60 times a minute ? A. 631152000^ 

21. A father left legacies to his children as fbll6w8"s'— ^to 
tiomas 75£ 14 s. 6d., to William 3 times as much as Thomas, 

bis daiighter Mary i as much as Thomas, and to Susan, his 
mngest child, as much as all the rest, lacking 20 £ 13 s. 8 

; how much did each receive? A. William 227 £ 3 s. 6 d., 
iary 12£ 12 s. 5 d., Susan 294i& 16 s. 9 d. 



Mr. Charles Testy, 

To Lewis P. Child, Dr. 

827. 

an. 1. (To 3 yds. Linen Cloth, at 1 s. 6 d. a yard, 

•• 15. " 1 ton of Hay, at 4 s. 6 d. a hundred, 
'eb. 28. " 25 bushels of Rye, at 3 s. 9 d. a bushel, 
lar. 9. " 3 Cows, at 5£ 10 s. a head, - - - . 



25£188.3d. 
Halifax, April 1, 1827. 

Received payment, 

Lewis P. Child. 



FRACTIONS. 



T XXUnr. l. if one third (() of an apple cost 2 cents, 
Imt will a whole apple cost? 

2L If one third cost 3 cents, what will a whole one cost? 
r one t}iird cost 4 cents, what will one whole apple cost? 
r one third cost 6 cents? 8 cents? 9 cents? 20 cents? 50 
ntsr 100 cents? 
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3, If yea pay 3 oetita for one fiftli (i) of an orange, what 
will a whole orange cost? 

4. If jou pay 2 dollars for one eightK (i) of a ticket, what 
will a whole tii^ket cost? 

Q. How many halves to an apple, ot anything! 

4 How many thirds? Fifths? Ei^htha? Sixteenths? 

Q. When aa apple, or anything, is divided int-o two equal 
parts, would yoa call one of these parts a half or a third 1 
Into 3 equal parts, what is one part called ? 

Q, Into 4 parts^ what is 1 part called ? 

Q, Into 5 partB, what 13 1 part called? 

Q. Into 8 parts, what is 1 part called t 

Q. Into 8 parts, what are 2 parts called ? 

Q. Into 8 parts, what are 5 ^arts called? 

Q, Whea an apple, or anything, ia divided into two equal 
parts, how would yon express one part, on the slate, b 
figures? A. I set the 1 down, and draw a line under i%i 
then write the 2 under the line. 

Let me see you write down in this manner, on the slatfii 
One half. One third. One fourth. One fifth. One sixth. 
Two siithfl* Three eixtha. Three eighths. Eight twelfths* 



Q. What ate such exptosaioni as these called ? 

A. Fractions, 

Q. Whea, then, Btiy wbole thing, as, an apple, a nnit, Ao., k brokAtt 
ar diTidod into ©qaal part?, wbut are these parta called? 

A. Fractions. 

Q. Why called fractioaB ? ^ ^ 

A. Because fraction signifies hrokcii. 

Q. You havo aeen, that, when any whelo thing ii divided into 3 
parta» those parts are called thirds; into four pafta, calkd fourths; 
whaty then, does the fracticm take its »ame or denominatioja frftm ? 

A. From the number of parts iato which anything Ib 
divided. 

Q. When IQ apple 19 di viewed into six parta, and yea aro dusirou^ of 
giring away 5 parttf, how would you exprea a these pajla ? 

A, |. 

Q. What is the d (Is |) called t 

A. The detaommator. 

Q. Why flaeallod? 

A, Becaiise ib giyea th^ name or dcaommatiou to ' 
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Q, What is the 5 (in {) called? 
A. Numerator. 

Q. Why 80 called? 

A. Because it numerates or numbers the parts. 

Q. Which is the nnmeratory then? 

A. The number above the line. 

Q. Which is the denominator? 

A. The number below the line. 

Q. What^ then, does the denominator show? 

A. The number of parts a unit, or anything, is 
divided into. 

Q. What does the numerator show? 

A. How many parts are taken, or used. 

Q. In the expressions |, ^ -fj, ^j, which are the nmneratorsy 
and which are the denominators ? 

Q, If you own {} of a vessel, how many parts is the yessel sapposed 
to Ym divided into ? and how many parts do yon own ? 

A. 40 parts, and I own 28 parts. 

Q. Is 1 of an apple more than i of it? 

What fraction, then, is greater than i ? Than i ? Than | ? Than 
I? Than | ? What fraction is less than } ? Than { ? Than | ? 
Thani? 

Q, From these remarks, what appears to be a correct definition of 
fractions? 

A. They are broken parts of a whole number. 

Q. now are they represented ? 

A. By one number placed above another, with a line 
drawn between them. 

Q. In Simple Diyision, you recollect, that the remainder was repre- 
sented in like manner; what, then, may justly be considered the origin 
«f fractions? ^ 

A. Division. 

Q. What may the numerator be considered ? 

A. The dividend. 

Q, What may the denominator be considered ? 

A. The divisor. 

Q. What, then, is the yalne of a fraotion ? 

A. The quotient of the numerator divided by the de- 
nominator. 

Q, What is the quotient of 1 dollar divided ampng 2 men ? 

A J. 

Q. What is the quotient of 7 dirided b, 8 ? 
A. I 
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Q. Hoir, then, aro fta^tiona rtapresetitod ? 

A. Bj the sign of division, 

Q. What doOB % e JpreBs ? 

A. The quotienfc, of wHcL j i [J *■;* Jl;!^^*- 



-t 



1. If S apples be divided equally among 8 boySp what part 
of one apple will each boy receive ? 1 apple among 8 boys 
would be i of an apple apiece, and 3 apples would bo 3 times 
ftB ttmch ; that ie, } of au apple apiece. Ana^ J, 

2. If 4 oranges be divided equally among 8 boj^^ what part 
of an orauge is each boy's part? 1 orange among 8 bojs == ^j 
and 4 oritnges are 4 times as much; that is ^. Ans. If 2 
oranges among 7 boy»? A. Ij, 9 oranges among 13 bojaf 
20 oranges among 37 boys ? 

3* One orange among 2 boys is i of an orange apiece j how 
much ia 1 divided by 2, then? Ans. J, IIow much ia 1 
divided by 3? J. i. The quotient of 5 divided by 6? A: 
f Of 3 by 5? Of 7 by 9? Of 8 by 13? Of 11 by 15? 

4. What part of one apple ia a third part of 2 applea ? A 
third part of one apple la i, and a third part of 2 apples must 
be twice as much ; that i^^ f of 1 apple. A. |» 

5. What part of 1 apple is one fourth (i) part of 3 apples! 
1^ of 3 apples ie 3 times as much aa ^ of 1 apple ; that is, | of 
1 apple. A. j. 

0. What part of 1 apple is } of 3 apples? A. 5. What 
part of 1 apple ii ^ of 4 apples? A, f, ^ of 4 apples ia 
what part of 1 apple ? Arts, f . ^ 



A PnoPEH 'E PACTION. — Q* We have aeen that t!ie deDominator showi 
how mflnj parts it takes to moka a whole or unit; when^ then, tho 
fiunaeratar la less than the denomluator, b the fraotioii grQaLer, or l^asj 
than a whale thing or unit? 

^K A. It must be less. 

L 



Q. What is aueh a ft-Mtiou colkd ? 

A, A Proper Fraction. • 

Q, How may it always be known ? 

A. The numeriitor is less than the denominator. ^ 

Q. What kind effractions are J, J^ J^ Ac. 7 7 

Alt Ihpeoper Fuactjon, Q. WHrp tho immerator ia m large, 
larg&t Ihun the dijflominator, ad, |, ^^^ |, it ijd plain that the fracd 
e^pimsos I whol^ qt more Ihoa I whol^j ■, TffKftl\a sa^V ftiltac^iOTi ci^ 



I 
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A An Improper Eraotion. 

Q. How may it be known J 

A. The numerator is greater than the denominator. 

Q. Wliat kind of fraoUona are |, y, |, Ao. ? 

A MixsD Number. Q, What is a mixed number? 

A. A fraction joined with a whole number. 

Q, What kind of firactiona are 15f, 16|, Ao. 

Q. What kind of fractiona are each of the following ezpreasions, vis. 



t 3ckxv. to change an improper fraction to a 
Whole or Mixed Number. 

1. How many whole apples are there in 6 thirds (}) of an 
apple? In 8 quarters (1)7 Iny? In V ? Iny? In 
ft? InfgJ? 
. 2. How many weeks in V of a week? In V 7 In V ? 

3. How many pints in f gills? In V gills? In V- giUs? 
InJLfiigiUs? 

4. How much is f of a dollar ? A, $1. Is | ? A. $1 and 

i = lj. isy? Isv? Isv? isv? isY? 



Q. What ia the finding how many whole thinga are contained in an 
improper fraction called ? 

A. Heducing an improper fraction to a whole or mixed 
number. ^-^ 



I. James, by savine yV of a dollar a day, would save in 33 
days f f ; how many dollars would that be ? 

In this example, as j( make I dol- 
lar, it is plain, that as many times as 
16 is contained in 33, so many dollars 
it is; 16 is contained 2 times and I 
over ; that is, 2^^ dollars. • 

RuLK. Q. What, then, is the role for reducing an improper firactioo 
to a whole or mixed number? 

A. Diyide the numerator by the denominatAt. 
10 



operation. 
16) 33 

Ans, 2^9 dollars. 



no 
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More Exercises for the Slats, 



2, A regimont of aoldiers, consuming | of a barrel of pork 
a day, would cotiaurae in 28 day a Y ^^ ^ barrel ; how many 
barrels would that be ? ^, 5| barrels. 

3. A man, eaving } of a dollar a daj, would gave Id 365 
dajs ^^; how manj dollars would that be? A. $73. 

4 Reduce m^ to a mixed number, A. 20^. 

5. Keduce V/ to a mixed number, A. 72f f , 

6. Keduce V to a mixed number, ^* 4|. 

7. BeducD IjY to a mixed number, X J2^\, 

8. Reduce ^V to a mixed number, A. ISJJ, 

9. Beduco VfV ^-^^ ^ mixed number, j1, 23 U|, 
10, Reduce -Ljfa to a whole number, A. 144, 

1 XXXTT* To REDtrcE A Whole or Mixed Number 
TO AN Improper Fraction. 

1. How many halves will 2 wht>le apples make? Will 3 1 
Will 4 ? Will 6 ? Will 20 f AVili 100 ? 

2. How many thirda Ln 2 whole orangea ? In 2j ? In 21 ? 
In 3? Inai? In 8! In 12? 

3. A fnther, dividing one whole apple among his children, 
gave them J of an apple apiece ; how many chUdKai wero 
there? 

4. James, by saving J of a dollar a day, found, after peveTal 
day a, that he had eaved 1| of a dollar ; how many Stha did 
he save? and how many days was he in HaYing them f 

5. How many 7thi in 2 whole oranges 7 In 2^ T In 2f t 
In 34? 

This rule, it will be perc^iTed, is exactly the revere© of the 
iaat, and proves the operations of it, 



1, In 30f of a dollar, how many 8ths? 
OPERATION, 

30,. 



240 = the 8ths in 30 dollars, 
3=the8tli3 in |, 

24S = ^^, Am. 
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BvLB. Q. What) then, is the rule for rednoing a mixed or whole 
number to an improper fractioii J 

A. Multiply the whole number by the denominator of 
the fraction. 

Q, What dfr you add to the product? 
A. The numerator. 

Q. What is to be written under this result? 
A, The denominator. 



More Exercisea for the Slate, 

2. What improper fraction is equal to 20^? A. ^%K 

3. What improper fraction is equal to 72f{? A. ^^. 

4. What improper fraction is equal to 4f ? A. ^, 

5. What improper fraction. is equal to 12}? A, ^? 

6. What improper fraction is equal to 16/y? A, ^. 

7. What improper fraction is equal to 17^^ ? A. -^V* 

8. What improper fraction is equal to 144^^? A. ->-} f? 

9. Reduce 30^ pounds to^ 20ths. Ab ^f^f of & pound,3= 1 8.» 
A == 2 s., the question is the same as if it had been stated thus: 
In 30 £ 5 s. how many shillings? A. i^ = 605 shillings. 

10. In 14f weeks, how many 7ths? A. J-f>- = 101 days. 

11. In 26} pecks, how many 8th8? A. ^}^=211 quarts.^ 



^ "SJOLVOL* To Reduce a Fraction to its 
Lowest Terms. 

Q. When an apple is divided into 4 parts, 2 parts, or | are evidently 
i of the apple : now, if we take }, and multiply the 1 and 2 both by 2, 
we shall have } again; why does not this multiplying alter the value ? 

A. Because, when the apple is divided into 4 parts^ or 
quarters, it takes 2 times as many parts, or quarters, to 
make 1 whole apple, as it will take parts, when the apple 
is divided into only 2 parts, or halves : hence, multiply- 
ing only increases the numher of parts of a whole, with- 
out altering the value of the fraction. 
I 
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Q, Now, if we take } and multiply both the 2 and 4 by )| m 
obtain ( == i j what, then, in i equal to ? 

^. |,or|. 

Q. Now it is plain that the reverse of this must be true ; for, if w 
divide both the 4 and 8 in | bj 2, we obtain |, and, dividing Ibel 
and 4 in f by 2, we have i ; what, then, may be inferred from ibm 
remarks respecting multiplying or dividing both the numenlorMi 
denominator of the same fraction? 

A. That they may both be multiplied, or divided, tj 
the same number, without altering the value of the fiM- 
lion. 

Q. What are the numerator and denominator of the same frietki 
colled? 
A, The terms of the fraction. 

Q. What is the process of changing 1 into its equal |. called? 
A, Reducing the fraction to its lowest terms. 



MerUdl Exercises. 

1. Reduce { to its lowest terms. 

2. Reduce | to its lowest terms. 

3. Reduce f to its lowest terms. 

4. Reduce ^ to its lowest terms. 

5. Reduce H to its lowest terms. 

6. Reduce ^ to its lowest terms. 

7. Reduce /^/V ^S^ lowest terms. 

Operation by Slate iUustraied, 

1. One minute is -fy of an hour, and 15 minutes are U; 
what part of an hour will H make, reduced to its lowest 
terms? 
OPERATION. Q, How do you get the A i^ *^ 

example? 
A, By dividing 15 and 60 each hj^' 



b 

^60 12 4 



Q, How do you get the }? 

A, By dividing 3 and 12 each by 3. 



Q, How do yb»>Jcnow that \ is reduced to its lowest ternst 

A Because there is no number greater than* 1 that will 

divide both the terms of \ without a remainder. 



r 

n* Q. How do jon proceed to reduce & fraotion to its lowest terma? 

A. Divide botli the terms of the fraction by aoy duth- 
^nber thftt will diYide them without n. remainder^ &nd tbe 
^BquoticDts again in the eanie manner. 
^^ Q. When is the fnLction said to be reduced to its lowest tennB? 

A* When there is no number greater than out that will 
divide the terms without a remainder. 

More Exerckes for the Slate. 

2, Rflduce Si of a barrel to its lowest terms, J. f . 

3, Beduce f |^f a hogshead to its lowest terms. A, J, 

4, Bed lice ^^ of a ton to ita lowest terms, A^ |, 

5, Reduce ;j^ij^ of a foot to its lowest torms, A. -X, 
6* Reduce |f J of a gallon to its lowest terms. A, p 
X* Reduce ifff of an inch to Its lowest terma* J, f , 

1 XXXVUI* To Multiply a Fraction by a 
Whole Number, 

1, If 1 apple cost i of a cent, what will 2 apples cost! 
How mufib IS 2 times J? 

2, If a hor^e eat J of a bushel of oats in one day, how 
many huahels will he eat in 2 days? In 3 days? How much 
ia 2 times J? 3 times i? 

3, William has j of a melon, and Thomas 2 times ai 
much; what ia Thomas's part? How much is 2 timoa 4? 2 
Mmes I? 2 timea i? 3 times f? 6 times ^f 

^P' Q. From these examples, what e^ct does niuliipljmg the nmne- 
j^ut hy any iLuml>er appear to have on tha value of die fraction, if 
Ibe denominator Temain the Bame ? 

• A. It multiplies the Yalue by that number. 
Q. 2 timoB i b { ^: | ; but, If wo dlride tho denominator 4 (in |) hy 
% we obtain 1 1 what efeot, then, does d [Tiding the denominsito>r by 
any mimher liave on tba value of a fraction^ if the numerator r^maia 
tha iftme ? 

A. It multiplies the talue by that number 
10» 



PEACTIONS, lis 

From these Ulustrations we 4«ri7e the fcUowing 

KULE. 



114 ABITHMETIC. 

Q. What is the reason of this? 

J[. DividiDg the denominator makes the parts of a whole 
to many times larger; and, if as many are taken as befiae^ 
(which will be the case if the numerator remain tiie sane,) 
the value of the fraction is evidently increased so many tiiMi. 

Again, as the numerator shows how many parts of a wkdle 
are taken, multiplying the numerator by any number, if thi 
denominator remain the same, increases the number oi fuHk 
taken ; consequently, it increases the value of the firaetioB. 

4. At ^ of d dollar a yard, what ¥cill 4 yards of dA 
cost? 4 times ^ are jf = f of a dollar. AthS. But^ by di- 
viding the denominator of i^ by 4, as above Bhown, we im- 
mediately have I in its lowest terms. 

From these illustrations we derive the following 
KULE. 

Q. How can you multiply a fraction by a whole number? 
A. Multiply the numerator by it without ohauging ill 
denominator. 

Q, How cfSi you shorten this process ? 

A, Divide the denominator by the whole number, when 
it can be done without a remainder. 



Mcercises for the Slate. 

1. If a horse consume -ft of a bushel of oats in cma day, 
how many bushels will he consume in 30 days? A. f | =y0 
bushels. 

2. If 1 pound of butter cost ^ of a dollar, what wHl 20$ f 
pounds cost? A. »if- = 30if = 30 J dollars. 

3. Bought 400 yards of calico at i of a dollar a yard ; what 
did it come to? A, ^^ = $150. 

4. How much is 6 times -j^? A. \i = l^V- 

5. How much is 8 times if? A. ^ = 2if = 2f . 

6. How much is 12 times ,^? A, f f = 6^ = 6}. 

7. How much is 13 times f ii ? A. i^ = 3if§. 

8. How much is 314 times f? A. ^J* = 235} = 235}. 

9. How much is 513 times t\? A. A|f J- = 326/^. 
10. How much is 530 times fi? A. ^^ = 483f J. 
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Divide the denominator in the following, 

11. Uow much is 42 times ii? A, 11. 
. 12. How much is 13 times ff) ? ^. VV = 12|f . 

13. How much is 60 times ^\^ ? -4. f = 2}. 

14. At 2i dollars a yard, what will 9 yards of cloth cost? 
■0 times 2 are 18, and 9 times | are { = H, which, added to 
'18» makes 19| dollars. A, This process is substantially the 
same as f XXYII., by which the remaining examples in this 
mle may be performed. 

• 16. Multiply 3} by 367. A. 1192f . 

16. Multiply 6i by 211. A, 1450f . 

17. Multiply 3A by 42. A. 129fg = 129}. 

T XXXIX* To Multiply a Whole Number by 
A Feaction. 

Q. When a number is lidded to itself sereral times, this repeated 
ad^tion has been oidled multiplication; but the term has a more ex* 
ItniiTe application. It often happens that not a whole number only, 
hot a certain portion of it^ is to be repeated several times ; as, for in- 
stance, if you pay 12 cents for a melon, what will } of one cost ? ^ 
of 12 cents is 3 cents; and to get f, it is plain that we must repeat 
the 8 8 times, making 9 cents, the answer; when, then, a certain por- 
tion of the multiplicand is repeated sereral times, or as many timet 
u the numerator shows, what is it called? 

A. Multiplying by a fraction. 

gi How much is i of 12? fofl2? ^of20? {of 20? i of 8? 
I of 8? iof40? fof^O? iof40? tof40? 

Q, We found in Multiplication, f X., that when two numbers are to 
be multiplied together, either may be the multiplier; hence^ to multi- 
ply a whole number by a fraction is the same as a fraction by a whole 
amnber; consequently, the operations of both are the same as that 
described in ^ XXVII.; what^ then, is the rule for multiplying a 
whole number by a fraction ? (For answer, see f XXVIL) 

Exercises for the Slate. 

1. What will 600 bushels of oats cost, iat A of a dollar a 
bushel? A. $112}. 

2. What will 2700 yards of tape cost, at i of a dollar a 
yard? ^.$337}. 

.3. Multiply 425 by 54. A. 2210. 

4. Multiply 272 by 15}. A. 4284. 

6. Multiply 999 by 21f . A, 21201. 

6. Multiply 20 by 5 A- A. 101}. 
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T XL. To DrvTDB a Fraction by a Whole 
Number. 

1. If 3 apples cost | of a cent, what will 1 apple cost? 
How much 18 f -H 3 ? 

2. If a horse eat } or f of a bushel of meal in 2 days, how 
much will he eat in one day? How much is f -*- 2 ? 

3. A rich man divided | of a barrel of flour among 6 poor 
men ; how much did each receive? How much is | -h 6? 

4. If 3 yards of calico cost i of a dollar, how much is it t 
yard ? How much is f -h 3 ? 

5. If 3 yards of cloth cost VV of a dollar, how much is it 
a yard? 

The foregoing examples have been performed by nmply 
dividing their numerators, and retaining the same denomuuk- 
tor, for the following reason, that the numerator tells how 
many parts anything is divided into; as, | are 4 parts; and, 
to divide 4 parts by 2, we have only to say, 2 in 4, 2 times, 
as in whole numbers. But it will often happen, that the nu- 
merator cannot be exactly divided by the whole number, as in 
the following examples. 

6. William divided } of an orange among his 2 litde bro- 
thers; what was each brother's part? 

We have seen (f XXXYII.) that the value of the fractioB 
is not altered by multiplying both of its terms by the sasM 
number: hence f X 2 = f . Now, } are 6 parts, and Wil- 
liam can give 3 narts to each of his two brothers; for 2 in 
6, 3 times. A. f of an orange apiece. 

Q, In this last example, if (in f | we multiply the denomi- 
nator, 4, by 2, (the whole number,) we have f , the same re- 
sult as before; why is this? 

A, Multiplying the denominator makes the parts so jnany 
times smaller; and, if the numerator remain the same, no 
more are taken than before ; consequently, the value is less- 
ened so many times. 

From these illustrations we derive the following 
RULE. 

Q, When the numerator can be divided by the whole nnmbcr wili- 
oat a remainder, how do yon proceed? 

A, Divide the numerator by the whole number^ writing 
the denominator under the quotient; 
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Q, When the numerator cannot be thus diyided, how do you pro- 
eeed? 

A. Multiply the denominator by the whole number, 
writing the result under the numerator. 

Exercises for the Slate, 

1. If 8 yards of tape cost iV o^ ^ dollar, how much is it a 
yard ? How much is ^ h- 8 ? 

2. Divide f by 8. -4. A = A- 

3. Divide A by 6. A.^ = ^g. 

4. Divide jV by 8. A. jh. 

5. Divide ^ by 8. {Divide the numercUor,) A, ^, 

6. Divide^ by 4. ^.rfiF = Tfe. 

Ifote. — ^When a mixed number occurs, reduce it to an improper frac- 
tion, then divide as before. 

7. Divide $6} among five men. -4. 6| = V -*- 5 = f J = 1/j. 

8. Divide 2H by 4. X}}. 

9. Divide 16f by 5. A. ^ = 3iJ. 

10. Divide 25^ by 20. A. f f J = Ijfj. 

11. Divide 8f by 6. A, f | = IJ}. 

12. Divide 114* by 280. A. t%V- 



^ Xltfl. To Multiply one Fraction by another. 

1. A man, owning f of a packet, sells } of his part ; what 
part of the whole packet did he sell ? How much is } of f ? 
3X5 = 15 1 Ans, The reason of this operation will appear 
4X8=32 J f^oni *he following illustration: — 

Once I is f, and i of J is evidently J divided by 4, which 
is done (1[ XL.) by multiplying the denominator, 8, by the 4, 
making 32 ; that is, i of i = ^• 

A^ain, if J of J be ^, then i of f will be 5 times as much, 
that IS /;. 

Agwn, if J of f be ^, then } will be 3 times ^ = J{. 
Ana.y as before. 

The above process, by close inspection, will be found to 
consist in multiplying together the two numot^VyL^ iw. ^ 
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new numerator, and the two denominatorB for a new denomi* 
nator. 

Should a wlxole numbor occur in any example, it may be 
reduced to an improper fraction, bj placmg the figare 1 under 
it ; thuB 7 beconies J ; for, Bjnce the yalue of a fraction 
{If XXX IV,) is the numerator divided bj the deDominator, 
the value of J is 7 ; for, 1 in 7, 7 times. 

Prom these iUustratione we derive the following 



BULE. 

Q. How do joQ proceed to mtiltiptj one fraction bj anotlieTf 

A. Multiplj the nuni era tors together for a new 
numerator; and the denominators together for a new 
denominator, 

Nat^ — If the fraction be a mixed number^ rftdnoQ it to on improper 
Sfoctiotii then proofed aa hofore. 

Menial Exercises. 
2. How much lb |^ of 1 7 6» How much is ^ of ^ ? 



3. How much is i of |? 7, 

4. How mach is | of f f 8, 

5. How much is f of ft 9. 



How much id f of i f 
How much is tV ^^ iV ^ 
How much is J of tiir? 



Q. What are mdh fractions as tbeae loiootiiiiei called? 

A. Componnd ]?raetiona, 

Q. What does the word o/ denote? 

A. Their continual maltiplicatioa into each other. 

Ex^dsesfor ths Slate. 

1, A man, having ^% of a fact'ery, sold f of his part ■ 
TKirt of the whole did he sell f llow much is f of ^ ? | 

2, At £\ of a dollar a yard, what will { of a yard of 
cost ? How much is ^ of f ? A. ^^, 

3, Multiply J of f by f . ^. | X f X * = ^ 
4. MalUplj I of } by i. A. ^ --\. 



I 



what 
cloth 
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5. Multiply yv of A by 1. A.^. 

6. Multiply ill by J. 1. ilU = Ui = li||. 

Note. — ^If the denominator of any firmetion be e<nitl to th« nnmem- 
for of any other fraetion, they may both be droppecU on the nrinoiple 
explained in f XXX VIL; thns } of | of ( may be shortenedi by drop« 
ping the numerator 8, and denominator S ; the remaining termi being 
moltiplied together, will produce the firaotion raqnired in lower lerma ; 
thaB,Aof|off = {of|=^{ = ^, Ana. 

The answers to the foUotoing examples express M« JracHtm in 
its lowest terms, 

7. How muoh is i of ^ of } of f ? A. fy. 

8. How much is I of i of f ? A, ^. 

9. How much is 51 times 5i 7 A» 301. 

10. How much is 16^ times 16^ ? A, 272^. 

11. How much is 20^ times 1 of ^ ? ui. V/ = 3 }(. 

1[ Xltffl* To FIND THE LEAST COMMON MULTIPLE 07 
TWO OB MORE NUMBERS. 

Q. 12 iB a number prodaced by multiplying 2 (in fkotor) br lome 
other fiictor; thus, 2 X 6 = 12 ; whaty then, may the 12 be oafled t 

A. The multiple of 2. 

Q. 12 is also produced by multiplying not oilly 2, but 8 and Uke- 
wiee, each by some other number; thus, 2\6=zl2} Z\iss 12 1 
6 X ^ = ^> when, then, a number is a multiple of sereral fkctors or 
numbers, what is it called? 

A. The common multiple of these factors 

<?. As the common moltiple is a product eonsSfftfog of two or more 
£aeion, it follows that it may be dirided by each of these fii«tors wUh^nt 
a rpwiamdw; how, then, may it be determined, wfaetber mm aomber ii 
a eommoB maltq»le of two or ason nnmbers, or noit 

^ It is a commoD multiple of these DombeiS; when 
it can be dirided hj each wUhoot a remabder. 

Q, Whai'm^tetammmwmtaflt$9i2,Z,Mmdi,ihem? 
A. 24. 

% Be^aiise2icaalie£fidedbj2,3,aad4,iritlmi 

SI 



<^ We caa CrSJe n, iHm, W 2, t, and 4^ wVkm^ * 
" I? 



120 ARITHMETIC. 

A. The least common multiple of these numbers. 

Q, It sometimes hftppens, that one nnmber will divide seyeral other 
numbers without a remainder : as, for instance, 3 will divide 1^ IS, 
and 24, without a remainder; when, then, several numbers can be Hat 
divided by one number, what is the number called? 

A. The common divisor of these numbers. 

Q, 12, 18, and 24, may be divided, also, each by 6, even / wha^ Aei, 
is the greatest number called, which will divide 2 or more wnmiw 
without a remainder ? 

A. The greatest common divisor.* 

* In IT XXXVII^ in reducing fractions to their lowest terms, we were soBBe* 
times obliged, in order to do it, to perform several operations in diridinc; but, 
had we only known the greatest common divisor of both terms of thie flra^oo, v» 
might have reduced them by simply diyiding once; hence it may sometimes 1m 
oonyenieDt to have a rule 

To find the. greatest common divisor of two or more nuniben, 
1. What is the greatest common divisor of 72 and 84? 

OPERATION* A^ *^ example, 72 is contained in 84, 1 tioM^ 

70 \ QA / 1 A^ 12 remaining; 72, then, is not it Ikctor of 84- 

iA ) 1i'k\ k 'Again, if 12 be a factor of 72, it must also be afto- 

72 / tor of 84; for 72 +12 = 84. By dividing 72 by 13, 

/ we do find it to be a factor of 72 (for 72 + I2a6 

•in \PTe% t & / ^^ ^^ remainder); therefore, 12 is a common 

1L)1Z (0/ fiustor or divisor of 72 and 84; and, as the graatot 

72 common divisor of two or more numbers never «z- 

coeds their difference, so 12, the difference between 

84 and 12^ must be the greatest common divisor. 



A, 12, common divisor. 
Hence the Ibllowing 



RULE. 



Divide the greater number by the less, and, \f there be no remainder, flie lea 
number itself is the common divisor; but, if there be a ranainder, divide the 
divisor by the remainder, always dividing the last divisor by the last remainder 
till nothhig remain; the last divisor is the divisor sou^t 

Note. — If there be more numbers than two, of which the ereatest oomnios 
divisor is to be found, find the common divisor of two of them first, and tben of 
that common divisor and one of the other numbers, and so on. 

2. Find the greatest conmion divisor of 144 and 182. jf . 12. 

8. Find the greatest common divisor of 168 and 84. .^.84. 

4. Find the greatest common divisor of 24, 48, and 90. A, 24. 

Let us apply this rule to reducing fractions to their loweet terms. 

SeeTXXXVn. 
5. Reduce -flf to in this example, by using the common dWsor, 
Ua InwPHt tftrms ^^' found in the answer to sum No. 2, we hsve i 

IM lowest terms. number that wiU reduce the fraction to its li 

12 ) ili = ii » Ans, terms, by simply dividing both terms but Q 

After the same manner perform the foUovoing exampUt. 
8. Find the common divisor of 750 and 1000; also reduce tWVW to tli 
■^- -4. 250, and %. **" 
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1. What is the least common multiple of 6 and 8 T 

OPERATION. In this example, it will be perceived 

2) 6 . 8 that the divisor, 2, is a factor, both of 6 

and 8, and that dividing 6 by 2 eives its 
other factor, 3 (for 6-4-2 = 3); likewise 
dividing the 8 by 2 gives its other factor, 
4 (for 8-*- 2 =4); consequently, if the divisors and quotients 
be multiplied together, their product must contain all the 
factors of the numbers 6 and 8; hence this product is the 
common multiple of 6 and 8, and, as there is no other number 
creater than 1, that will divide 6 and 8, 4X3X2=24 will , 
be the least common multiple of 6 and 8. 

iVbte.~Wben there are several nnmbers to be divided, should the 
divisor not be contained in any one number, without a remainder, it is 
evident that the divisor is not a factor of that number; consequently^ 
it may be omitted, and reserved to be divided by the next divisor. 

2. What is the common multiple of 6, 3, and 4? 

OPERATION. 



• 8) 6.3.4 

2)2 .1.4 

1.1.2 
jlfw. 3X2X2 = 12. 



In dividing 6, 3, and 4 by 3, 
I find that*3 is not contained in 
4 even ; therefore I write the 4 
down with the quotients, after 
which I divide by 2, as before. 
Then, the divisors and quo- 
tients multiplied together, thus 
2X2X3=12, ^n«. 



From these illustrations we derive the following 
RULE. 

Q, How do yon proceed first to find the least common multiple of 
two or more numbers ? 

A. Divide by any number that will divide two or 
more of the given numbers without a remainder, and set 
the quotients, together with the undivided numbers; in a 
line underneath. 

Q. How do yon proceed with this resnlt? / 

7. Bednoe ||g to its lowest terms. A. %. 

g. Beduee -^Yi/V ^ ^^ ^^^^ ^®™"* ^' 2S* 

Should It be preferred to reduce fractions to their lowest terms by f XXXVH., 
the following rules may be found senriceable : — 

Any number ending with an even number or cipher Is divisible by 2. 

Any number ending with 5 or Is divisible by 5; als0| if it endiaQ^M^ik^^z*^ 
•IWeby 10. 
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A, Coutinue dividiDg'as before, till tliere is no num- 
ber greater than 1 that will divide two or more nnmbers 
without a remainder ; then multiplying the divisors and 
numbers in the last line together, will give the leut 
common multiple required. 

More Exercises for the Slate, 

3. Find the least common multiple of 4 and 16. A, 16. 

4. Find the least common multiple of 10 and 15. A. 30. 

5. Find the least common multiple of 30, 35, and 6. A. 210. 

6. Find the least common multiple of 27 and 51. A. 459. 

7. Find the least common multiple of 3, 12, and 8. X 24. 

8. Find the least common multiple of 4, 12, and 20. A, 60. 

9. Find the least common multiple of 2,7, 14, and 49. A. 98. 



IfXIiDI. To REDUCE Fractions of different 
Denominators to a Common Denominator. • 

Q. When fractions have their denominators alike, tliej may be 
added, subtracted, Ac. as easily as whole numbers ; for example, i and 
f are I ; but in the oonrse of calculation by nnmbers, we shall meet 
with fractions whose denominators are unlike; as, for instance, we 
cannot add, as above, { and | together: what, then, may be consideied 
the object of reducing fractions of different denominators to a commoB 
denominator? 

A, To prepare fractions for the operations of additioDj 
subtraction, &o., of fractions. 

Q. What do you mean by a common denominator ? 
A. When the denominators are alike. 

1. Reduce } andf to a common denominator. 



operation. 
Numer. 2 X 6 = 12, new numer. 



Denom. 3x6 = 18, com. denom. 

Numer. 5 X 3 = 15, new numer. 

Denom. 6 X 3 = 18, com. denom. 
minator of } ; and, as both the terms of each fraction aie 
multiplied by the same number, consequently the value of 
^he Aaotiom is not altered ; \ XXXVII. 



In performing 
this example, W6 
take f, ana multi- 
ply both its terms 
by. the denominator 
of f ; also we multi- 
ply both the terms 
of f by 3, the de«h 
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From these illustrations we derive the following 

EDLm 

Q. What do jou muldplj each deDominator by fox a new dcmomi-' 
uator? 

A, By all the other denominators. 

Qt What da jon malLipIycftch Dam{3ri>iar by Tot a tiew aametator ? 

A, By the same n umbers (deuomiQatoTs) theit I muhi- 
ply its deDominator by* 

JVHfe.— As, by multiplying m tbia ra<iiner, the sums dcnomLnatoT* 
ant cronttnnally mnltlplkd into each rlher, the prQcePB may be short- 
ened; fDTf baviBg found one denoiriDator, it may be written uadef 
each DEW Tvameroior. Tbia, however, tbo iiittlllgeflt ptipil will toon 
TCT ef himself; and, p^rkepj^;, it is best he should. 



^Uoo 



More Exerti^esfor tJie Slafs. 

2, Baduce } and } to a comtnon denomiDatoT, A. ||, ||. 

3, Eeduco I and | to a common denominator* A. f |, jg. 

4, Reduce } and ^^f to a common denomiDator. A. J J, J J, 

5, Reduce |, L and J to a common denominator, 

^. ill. ni M- 

Reduce {, f, and f to a common denominator. 

^. m^ Mh iff* 

Compound fractions must be reduced to simple fractlona 
before finding the common denominator ; also the fra<:tional 

Sarte of mi^ed numbers may first be reduced to a common 
enominator^ and then annexed to tho ttIioIb numbera, 
^7^ Reduce J^ of f and f to a common denominator, 

I ^- ii, if- 

8. Beduoe 14} and f to a common dooominator. 
Reduce 10} and } of ^ to a common deoomiDatnr, 

_ A. mi n- 

10. Reduce B|| and 14^ to a common denominator. 

^ A. B^^, 14M^ 
Notwithstanding the preceding rule finds a common deno- 
minator, it does not aJwaya find the least common denomina- 
tor. But, sipce the common denominator is the product of 
all the given denominators into each other, it h plniup that 
thiB pnSuct (f XLIL) is a common multiple of all these 
pevetal denomiiiatorB ; consequently, the least common mul- 
tjpl&faaad by f XLIL will be tUe least c^iTamGA^ ^^xkQ\aNsis^Ksi . 



i24 AEITHMETIC. 

11. What is the least common denominator of }, f , and i\ 

OPERATION. Now, as the denominatcv of 

3)3.6.2 ' o<^^ fraction is Gths, it is evi- 

dent that the numerator must 
be ^roportionably increased; 
that is, we must find how many 
6ths each fraction is; and, to 
do this, we can take f , f , and 
i of the 6ths, thus : — 



2)1.2.2 

1.1.1 
Ans. 2x3 = 6 



I of 6 = 4, the new numerator, written over the 6, = }. 
{ of 6 = 5, the new numerator, written over the 6, = {. 
J of 6 = 3, the new numerator, written over the 6, = }. 

Hence, to find the least common denominator of sefenl 
fractions, find the least common multiple of the denominaton^ 
for the common denominator, which, multiplied bj each fin»> 
tion, will give the new numerator for said fraction. 

12. Reduce } and 4 to the least common denominator. 

13. Reduce } and i^ to the least common denominator. 

A. A. A- 

14. Reduce 14f and 13} to the least common denominator. 

A. I4||, 13ft. 

Fractions may be reduced to a common, and even to the 
least common denominator, by a method much shorter than 
eiUier of the preceding, by multiplying both the terms of a 
fraction by any number that will make its denominator likl 
the other denominators, for a common denominator; or hj 
dividing both the terms of a fraction by any numbers that 
will make the denominators alike, for a common denominatoi; 
This method oftentimes will be found a very convenient one 
in practice. 

15. Reduce f and { to a common, and to a least common 
denominator. 

} X 2 = f ; then f and { = common denominator. A, ' 
2) } = } ; then f and } = least common denominator. A, 

In this example, both the terms of one fraction are multi- 
plied, and both the terms of the other divided, by the saa* 
number, consequently (f XXXVII.) the value is not altered. 
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16. Reduce A and } to the least common denominator. 

17. Beduce ^Mt and 1 to the least common denominator. 

18. Reduce JMW and A to the least common denominator. 

4. A, A. 

19. Reduce ^ and ^ to the least common denominator. 

-4. A* A- 



ADDITION OF FRACTIONS. 

f XUrV. 1. A father gave money to his sons as follows: 
to William i of a dollar, to Thomas h and to Rufus f; how 
much is the amount of the whole? How much are h }, and 
1^ added together? 

2. A mother divides a pie into 6 equal pieces, or parts, and 
gives f to her son, and } to her daughter; how much did she 
give away in all? How much are f and } added together? 

3. How much are J + f + f ? 

4. How much are T^r + A + A' 

5. How much are A + A + A ' 

6. How much are ^^ + A + A^ 

When fractions like the above have a common denomina- 
tor expressing parts of a whole of the same size, or value, it 
k plam that their numerators, being like parts of the same 
whole, may be added as in whole numbers; but sometimes 
we shall meet with fractions whose denominators are unlike, 
is, for example, to add i and } together. These we cannot 
add as they stand; but, by reducing their denominators to a 
common denominator, by f XLIII., they make | and }, which, 
added together as before, make f , Ans, 

1. Bought 3 loads of hay, the first weighing 19| cvTi, the 
second 20 j cwt., and the third 22| cwt. ; what was the weight 
of the whole? 

|» i» i> reduced to a common denominator, are equal to 
U* it* <^^ ii'y these, joined to their respective whole nunv* 
yers, ^ve the following expressions, viz. 



vz^ 
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OPERATlOir, 
Cwt Cwt. 

22|^22|g 
Am. 62|J cwt. 



Bj abiding together all ihii OOthsi 
rh, 45, 12, and 40» we have f J ^ 1|J; 
then writiHg the | J down, and carrjing 
the whole number, 1, to the amotint of 
the column of whole numbers, makes 
62, which Joined with |J, makes G2f J, 
Am, 
2, How much is i of f, and f , added together? * of | = f ; 
then S and §, reduced to a common denominator, give ^ and 

[il, which, added together as before, give f J = IfV ^'i*' 
From these illusiratLons we derive the following 
: 
all 
tor 
■ 



KIJLE. 



Q. Mqw do you prepare fHction* to add them F 

J.. Keduee compound fractions to simple ones, thos 
all the fraotioQs to a common or least common denomiin 
tor. 

Q. How do jou proeufld to add ? 

A, Add their numeratora» 



MtfTC Exercises for i^ ^U, 



3. What IB the amount of 16 1 yards, 17i jards, and 

^Ja^d9? A Zlkh 
4, Add together f and f , 
5. Add together f , f ^ and ^. 
6. Add together -f^* \^ and J. 
7. Add together 14J and 15 1. 
8, Add together J of § and | of ^. 
9. Add together 3 J, J of |, and h 



4- 1^^' 
A. nw 

A, 1111, 
A, 30tV 

4 iff. 

A, 4/A. 



SUBTBACTION OF REACTIONS. 



I. 



% KliT- 1. William, having f of an oranee, gave J- to 
Thomas; how much had he leflT How much does i from | 
hBTef 
2* Marrj had | of a dollfljrj and H^nft \\ isW^i ^^u^^l ^ 
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dollar has Bufus more than Harry? How much does { from 
I leave? 

3. How much does j{ from f { leave? 

4. How much does iJ from J{ leave? 

5. How much does ^ from -j^ leave? 

6. How much does ^^ from ^^^ leave? 

From the foregoing examples, it appears that fractions 
may be subtracted by subtracting their numerators, as well 
as added, and for the same reason. 

1. Bought 20} yards of cloth, and sold 15| yards; how 
much remained unsold? 



OPEEATION. 

} and f , reduced to a 
common denominator; make 
^ and ^2; then, 
201 = 20/ 
15t = 15y% 



In this example, we cannot 
take ^ from yt* hut, hj bor- 
rowing 1, (unit,) which is f f , 
we can proceed thus: \i and 
•fg are f {, from which taking 
fg, or 9 parts from 20 parts, 
leaves 11 parts, that is, \i ; 
then, carrying 1 (unit, for 
that which I borrowed^ to 
"15, makes 16 ; then, 16 from 



m yards, Ans, _, , 

20 leaves 4, which, joined with \i, makes ^^f Ans 

2. From { take i. { and i, reduced to a common denomi- 
nator, give li and /,y; then, ^ from Jj leaves ^, Ans. 

iVom these illustrations we derive the following 
EULE. 

^. What is the rule? 

A. Prepare the fractions as in addition, then the dif- 
ference of the numerators written over the denominator 
will give the difference reqnired. 



More Exercises for ike SkUe, 

2. From Jf take f . -' A. ^. 

3. From \f take ^. "' '' A. ^. 

4. From jf take f . A. ^ 

5. From i take {. A. i%. 







To Divide a Whole Nujiber by a 
Feaction, 

Leat jou may bo aar prised, sometimes, to find in tho ful* 
lowing examplea a quotient verj eousidotably larger thaw tho 
dividend , it may here be remarked, by way of illustration, 
that 4 ia contained in 12, S timee, 2 in 12» 1& times, 1 in 12, 
12 times; and a half (J) is evidoutlj contained twice as many 
times as I whole, that is, 24 timee. Hence, when the divisor 
is 1, (tinit,) the quotient will be the same as the dividend j 
when the axTisor is more than 1, (unit,) the quotient Trill he 
less than the diyidend; and when the divisor m lesi than 1, 
(unit,) the quotient will be more than the dividend. 

1* At f of a dollar a jard, how many yards of cloth can 
j^0u buy for 6 dollars? 1 dollar U f, and 6 dollars are 6 
times (, that is, \* ; then, f ^ or 3 parts, are contained in ^ , 
or 24 parts, aa many times as 3 is contained in 24, that ifl, 8 
times. A. 8 yards. 

In the foregoing examplej the 6 was first brought into 4th8, 
or quarters, by multiplying it by the denominator of the divi- 
sor, thereby reducing it to parts of equal size with tho divi- 
aorj hence we derive the following 

EULE. 

Q. How do you proeocd to diTido a wholo number by a fraction ? 

A. Multiply the dividend by tho deaominator of the 
diTiding fraetion, and divide the product by the numera- 
tor, 

Exercises for the Slate. 

2. At 1^ of a dollar a bush el, how many bushels of rye 
( I have for 60 dollars? 



OPERATION. 

80 dmdeDd, 
16 denominator* 

480 
80 



Numerator, 5 ) 1280 
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In this exam pi e^ 
we pee more fuUj 
illustrated the fact 
iijat divUion in the 
opfKisit© of multi- 
plicjvticm ; for, to 
7nv If i]i! J/ 80 by /j, 
we should multi- 
ply bj the numera- 
tor, and divide by 
the denominator ; 
Quotient, 256 bushels, Ans. ^ XXXIX. 

3, If a family consume f of a quarter of flour in ono week, 
how many weeks will 48 quartara last the same family? 
^ A. 128 weeks. 

- 4* If you borrow of your neighbor t^j of a bushel of meal 
at one time, how many times would it take you to borrow 96 
bushels? A, 960 timea. 

5. How many yards of cloth, at } of a dollar a yard, may 
be bought for 200 dollars? A. 1000 jarda, 

!6. How many times is f contained m 720? A. 840, 
► 7. How many times is 8i contained in 300? Reduce SJ to' 
ftn improper fnietion. J, 36. 

8. l)ivide 620 by 8A, A. 75J, 

,, 9. Divide 84 by i! J. A 160. 

m 10. Divide 92 by Ij, A. 20J. 

r U. Divide 100 by 2|. A. 36^; 

12. Divide B^ by 16J. A. 5/^. 

13. How many rods in 220 yarda? A* 40 Tods, 

14. How many sq, roda in 1210 so, yarda? A. 40 aq. rods 

15. How many barrels in 1260 gallons? A. 40 birr els. 



H&r 



I 



" XLTH* To Dn^BE one Fraction by another. 

1* At i of a cent an apple, how many apples may be 
bought for I of a oeat? How many time« J in f ? llow 
many times | in j ? 

2. William gave | of a dollar for one orange; how many 

anges, at that rate, can be buy for 5 of a dollar? How 

many for | of a dollar? For yt For V? For y? 

For'V? 

Hence we see that fractions, having a common denominar 
tor, may be divided by dividing; their nunieratori^ as well as 
I ubtractcd and added, aad for (^e aam^ t^^^Qii^ 



ISO 



ABITHMETIO* 



^ 



1» At J of a dollar a Tari, how many yards of cloth may 
be bought for f of a dolInT? 



0PERA'rta^^, 
EedaciDg tho froctiona | aiid f ta a 
common denominator, tkos: — 



In this example, m 
the common deEomi- 
nator 19 not used, it is 
plain that we need not 
find it, but only mul- 
tiply the numeratora 
by tbe same numbers 
, . , . ^^ before. This will 

Then, j\ is confained in j\ as many b^ f,^und to consist in 
times as 4 38 contained in 9, = 2 J, multiplying the nu^ 
A, 2i yards, merator of the divisor 
into the denominator of the d hid end, and tbe denominator of 
the divisor into tbe numerator of the dividend. But it will b« 
found to be more convenient, in practice, to inrert the divisor, 
theo multiply tbo upper terms together for a numerntor, and 
the lower terms for a denominator; thus, taking the last 
examplei 

Proof. — J, the qnodeot, 
multiplied by J, the divisor; 



i and }, by inverting the 
divisor, become f andf ; then, 
I If f = j = 2J yards, as be- 
fo 



^ithe 



4 



thus/lli, gives T^f 
lore, Aris, divisor. 

From these illuatrationB we derive the following 
RULE. 

Qs How do you proofed to divide one fraction by another T 

A. I invert the divisor, then multiply the upper tenna 
together for a new numerator, and the lower for a new 
denominator. 

I{ote. — Mixed uumbor^ must bo r^dfioad to improper fractions, and 
eompoucd to Bimpk terms. 

Proof .^ — It would be well for the pupil to prove each re- 
suit, as in Simple MultipUcation, by mnltiplymg the diviBor 
and quotient together, to obtain the dividend. 



More Ex^cises for ike Bttde, 

2, At j of a dollar a peck» hovr many pecks of salt may b« 
"bought for J of a dollar? A. 4| pecks* 

3. Divide f by ^. A. Jf = 2. 
4. Divide f i>y sV' ^ -4^^=21^ 




C. Divide 9i by I of i. i. 37. 

7i How Diany Umea ib i contained in }? A, IJ. 

8. How mnny times is /^ contained in jf ? J. 2^. 

0. What number multiplied by f will make ^j ? J. 



REDUCTION 



FEACTIONS. 



It will be recollected thM in Reduction, (f XXIX,^) whole 
numbers were brought from higher to lower denoiniBationa 
by multiplication, and from lower to higher denomina-tions 
by division ; hence, fractions of one denomination may be 
reduced to another after the some mannerp and by the aame 
rules* 

f XIjTIII, To eebuce Whole Numbers to the 

FHAOTIOH 0^ A GREATER DENOMINATION, 



9. 
10. 
11. 

12. 

13. 



What 
What 
What 
What 
What 
What 

7. What 

8, What 
What 
What 
What 
What 
What 



part of 2 miles is 1 mile 7 

part of 4 miles Is 1 miie ? Is 2 milea ? la 3 miles t 

part of 1 yd, is 1 qr,? Is 2 qr&J la 3 qrs.? 

part of 8 gallons ia 1 gallon? Is 3 gallons? 

part of 9 OK. ia 1 ost. t Is 2 oa. ? Is 6 oaJ 

part of 7 yds* is 1 yd. ? Is 6 yds* ? Is 7 yds J 

partof S21ia$17? I« 111? Is $13? 

part of 271 inches is II im? Is 251 in.? 

part of 1 month is I day? Is 2 dava? 

part of 1 hour ii 11 minutes? Is Si minutes? 

part of 19 cents ia 11 cents ? Is 3 cents? 

part of 1 d, is 1 farthing? Is 2 qrg,? Is Z qrs,? 

part of 1 a, ia 1 dJ Is 2 dJ Is 3 d,? 



1. What part of a bushel is S pks 
OPEHATIOl^. 

1 busbel. 3 peeks, 4 quarts- 
4 8 



4 

8 



24 

4 



32 Btnoin. 28 Numer, 



4qtsJ 

lbu,=32qtB., and 
3 pks. 4 qt8.^28qts. 
Then, as 32 qta. make 

I bnsliel, 1 qt. ia A 
of a bushel, and 28 
qtfl, 23 times ^^=^ 

II = J bu. Ans., the 
same as before. 



J 
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From these iilustraUons we derive the follawing 

ECTLE. 

Q. How do yoa obtain the numerator f 

A^ Bring the giv^n denominationa to the lowest deao- 
mmatiou mentioDed^ for a numerator. 

Q. How do 70U obtaio the docamiDatoT ? 

il, BriDg 1 (or an integer) of that higlier denomina- 
tion into the same denomiiiation^ for a denominator. 

More Exercises for ^ Slate. 

2. What part of 1£ la 2. b. 6 d. f A, V*A ==i- 

3. What part of 1 hundred weight b S qrs. 15 Ibe, 14 o» J 

^. HI- 

4. What part of 1 yard la 3 qra. 3 na J ^- U- 
6, What part of 1 bushel is 3 pecks, 7 quarts, 1 pint? 

6, What part of I tun is 1 gallon, qts. 2 pts. 1 giU t 

^- tih- 

7. What part of 15 pipes is 25 galls.? A. ^f^. 
8- What part of 2 milea is 7 fnr. 11 in. 2 b. c? 



9. Wliat part of 1 month is 19 days ? 
10. \^at part of 1 month Is 25 dajs, 13 hours? 






IL. What part of 1 month is 22 days, 15 h, 1 min, ? 

A^ 



mu^ 



Tf XlilX, To Keducb a FRACTioji TO Whole Num- 
bers OR LESS Denominations^ or, to Find the 
Value of a Fraction* 

1, How much is i of a shilling? How much ^ of a Ib.t 
A of a IbJ A of a IbJ H of a lb.? H of a lb.? ^^ of 1 qr. 
ofacwiT A^ /ff^ ii^ IF iimhour? j? |? 

Operaiim 6y Slate illustrated* 
L What k the Talue of | o£ a ^undt 



FRACTIONS. 



OPERATION. 

Nomer. 5 

20 8. 

Denom. 6 ) 100 ( 16 s. 
6 

40 
36 

16 8. 8 d. Ans. 4 
12 

6 ) 48 ( 8 d. 

48 



Q. How do you pro- 
ceed in this example ? 
and why? 

A. aS 1£ = 20 8., 
{ of one pound is the 
same as { of 20 s., and 
to get i of 20 we mul- 
tiply the numerator 5 
and 20 together, mak- 
ing 100 ; which, divided 
by the denominator 6, 
gives 16 s., and ( of 
another shilling re- 
maining. This 1 = 1 
of 12d.; then, ( of 12 
d.= 8d. 



From these illustrations we derive the following 

RULE. 

Q, What do yon moltiplj the nnmerator by ? 

A. By as many of the next denomination as make one 
of that; that is, pounds by what makes a pound, ounces 
by what makes an ounce^ as in Seduction of whole 
numbers. ^ 

Q, What do yon divide the product by ? 

A, By the denominator. 
. Q, If there be a remainder, how do yon proceed? 

A. Multiply and divide as before. 

Mare Exerciies for the Slate. 

the value of f of a cwt.? A, 3 qrs. 

.the value of i of an acre ? -4. 1 rood, ISJ rds. 

the value of f} of a pound Troy? A. 10 oz. 8 

the value of Hi of a hogshead ? A, 49^ gallons, 

the value of }4f of a pound avoirdupois ? A. 1 

the value of f }} of a hogshead ? A. 50 gallons, 
the value of ^ of a day ? A. 16 hQuta^36 mijo.. 

12 



2. 

3. 

4. 
pwts. 

6. 
1 



lb. 1 



What is 
What is 
What is 

What is 
ts. 
hat is 

hat is 
What is 
see. 
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f li. To REDUCE Fractions ov a higher Denomina- 
tion INTO A lower. 

We have seen (f XXXYIII.) that fractions are multiplied 
by multiplying their numerators, or dividing their denomi- 
nators. 

1. Reduce jiv£ to the fraction of a penny. 



OPERATION. 

Nomer. 1 

20 8. 

20 
12 d. 

New numer. 240 

Then, 240 

=* d., Ans. 

Denom. 480 



In this example, we mxild- 
ply the 1, in fijf, as in Beduc- 
tion of whole numbers, tIi., 
pounds by what makes & 
pound, shillings by whal 
makes a shilling, &c. Bat 
this operation may be ezpreM- 
ed differently, thus: xiirX20 
X12 = m = i d.. or fcy 
dividing the denominate^ 
thus; Tiv-^20 = ,B«j^l2= 
i d., Ans., as before, in iti 
lowest terms. 



RULE. 

Q, How, then, wonld yon prooo^d? 

A. Multiply the fraction, as in Eedaotion of whole 
numbers. 

More Exerdseafor the Slate. 

2. Reduce j^jg of a pound to the fraction of a shilling. 

A.it^ 

3. Reduce ^^ of a pound to the fraction of a farthing. 

4. Reduce ^^^ of a hogshead to the fraction of a gallon. 

5. Reduce ^f y of a bushel to the fraction of a quart. 

6. Reduce f-^ of a day to the &ac<ion of a minate. 

7. Reduce j^f^^ of a cwt. to the fraction of a pound. 

jLllb. 

8. Reduce ^^-^^ of a hhd. to the fraction of a pint. X | ft* 

9. Reduce f f ^^ of a pound to the fraction of a shilliiig. 
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Tf I^I. To REDUCE Fractions op a lower Denomi- 
nation INTO A HIGHER. 

We have seen, that, to divide a fraction, (If XL.,) we must 
moltiplj the denominator, or divide the numerator. 
This rule is the reverse of the last, (1[ L.,) and proves it. 
1. Reduce i of a penny to the fraction of a pound. 



OPERATION. 

Denom. 2 
12 

24 
20 

New denom. 480 
5*en, ^^^, Ans. 



In this example, we divide as in Be- 
duction, (If XaIX.,) viz., pence by 
pence, shillings by shillings ; but, in 
order for this, we must either multiply 
the denominator or divide the numera- 
tor by the same numbers that we 
should divide by in Beduction of ^ 
whole numbers. The same result will 
be obtained if performed thus: — 

iX12X20 = ,l^£,^jw. 

Hence the following 
RULE. 
Q, How do you proceed ? 

A. Divide as m Reduction of whole numbers. 

More Exercises for the Slate, 

2. Reduce ^of& shilling to the fraction of a pound. 

A, Y{jf£. 

3. Reducif 1^ of a farthing to the fraction of a pound. 

A, tAit^' 
1. Reduce iV <^^ & gallon to the fraction of a hogshead. 

A.jjf,jhhd 

5. Reduce m of a quart to the fraction of a bushel. 

A. yf J bo. 

6. Reduce jftf ^^ & minute to the fraction of a day. 

A* tAt« 

7. Reduce f of a pound to the fraction of a hundred weight. 

-^« tAi* 

8. Reduce | of a pint to the fraction of a hogshead. 

9. Reduce i of a shilling to the fraction of a pound. 

1l. ^^^- 
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DECIMAL FRACTI03JrS 

f IjII» Q. "When auch fTa^etions as theta ooimr, Ti»., tt* yf ff » iVAi 
how is a uDit Bnpposed to ho divided t 

A. iDto ten equal parts, called tentbs; and eacb 
tenth into 10 other equal parts, called hundredtbsj and 
each buudredth into 10 more equal parts^ called 
thousand thSj &o. 

Q. How 18 H ouskjinary to write etich expressiona ? 
A. By taking away the denominator^ and placing a 
comma before the numerator. 

Let me se& you writ© dowHi in this manner^ ^^^ ^^^^^^ ^^ffi /^flA* 
Q, Wh&t niiDUJ do jau give, to fractions written iu Uiid iaurtiDQTF 

A. Decimal Fractions. 

Q. Why called d^^'malj 

A. From the Latin word decern^ sigDifyiog ten^ be- 
cause they increase and decrease in a tenfold proportion^ 
like wholo numbers, 

Q. What arie all otter fritcti^ns colled F 
A. Yulgar, ot Common Fractions. 

Q, la whole Damberai wa aro accuBtomed to call the right-haa 
figure} uDita, from which wo begin to reekon, or numerate; bencie ife 
waj found c^cnvanieuL to make the B&m^ place a gtarting-point ia doui- 
nialfi ; ojid to do this^ wi» make me of a comma; what, then, iB the um 

I of this comma? 
J.. It merely shows where the units' place ia. 
: 



Q. What aru the flgnreg on the left of the comma called ? 

A Whole numbers. 

Q* What are th« figures on the right of the oomoLa called? 

A^ Decimals, 

Q, What, tbeti, may the liomma properly bo called? 

A. Separatrix. 

Q, Why? 

A. Because it separateB the decimals from the wholt 
numbers. 

Q. What h the flfst figure at tlie right of the aepaxatix called ? 

A. lOths, 

^. Wh^t is the ^ccondj third, fourthj Ae. f 

Jt. The second is hundredlk^^ t^ie >(^u^ ^^^^^m\u^S!i^ 
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the fourtli ten thousandtlis, and so on^ as in the numera- 
tion of whole numbers. 

Let me see you write down again ^ in the form of a decimal. 

0, As the first figure at the right of the separatriz is tenths, in 
writing down yfj^, then, where most a cipher be placed? 

A. In the tenths' place. 

Let me see yon write down in the form of a decimal j j[^. 

A. ,05. 

Write down ^J^, ^J^, ^J^ 
Q. How would yon write down in decimals •j.^^'^iy ? 
A. By placing 2 ciphers at the right of the separatnx, 
that is, before the 7. 

Let me see you write it down. 

A. ,007. 

Let me see you write down j|/\f 9* 
A. ,002. 

Q. Why do you write 2 down with 2 ciphers before it? 

A. Because in j^jf the 2 is thousandths; consequently, 
the 2 must be thousandths when written down in deci- 
mals. 

Q. What does ,5 signify? 

I A. ^jf. 

Q. What does ,05 signify ? 

Q, Now, as -^ = }, and as multiplying jfj^ by 10 produces ^^, 
which is also equal to i, how much less in value is ,05 than ,5 ? 

A. Ten times. 

Q, Why? 

A. Because the parts in j^jf are ten times smaller than 
in -1^ f and, as the numerator is the same in both expres- 
sions, consequently, the value is lessened 10 times. 

Q, How, then, do deeimal figures decrease in yalue from the left 
towards the right? 
A. In a tenfold proportion. 

Q, What does ,50 mean ? 

A. 5 tenths, and no hundredths. 

Q, What, then, is the value of a cipher at the right of decimals? 

A, No value. 

12^ 
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Q. We have seen that ,5 is 10 timet as much in value a8,(IS,ff 
^ j^ ; what effect^ then, does a cipher have placed at the left of dm- 
mals? 

A, It decreases their value in a tenfold proportion. 

Q. Since decimals decrease from the left to the right in a tenfihd 
proportion, how, then, must thepr increase from the right to the left? 

A. In the same proportion. 

Q. Since it was shown that ,5 = X ; ,25 = -ff^ ; whaA» then, iril 
always he the denominator of any decimal expression ? 

A, The figure 1, with as many ciphers placed at tht 
right of it as there are decimal places. 

Let me see you write down the following decimals on your daie^ 
and change them into a common or vulgar fraction, by placing their 
proper denominators under each, viz., ,5 ,05 ,005 ^% ,0225 ,37. 

Q. ,25 is ^ = i, and ,5 is ^ =: i; which, then, is the moit li 
value, ,25 or ,5 ? 

Q. By what, then, is the value of any decimal figures determined? 

A, By their distance from tht units' place, or sepm- 

trix. 

Q, When a whole number and decimal are joined together, iluii^SA 
what is the expression called ? 

A, A mixed number. 

Q, As any whole number may be reduced to tenths, hnndrediH 
thousandths, Ac, by annexing ciphers, (for multiplying by 10, IH 
&c.,) thus, 5 is 50 tenths, 500 hundredths, Ao.) how, then, may say 
mixed number be read, as 25,4 ? 

A, 254 tenths^ giving the name of the decimal to all 
the figures. 

Q. How is 25,36 read? 
A. 2536 hundredths. 

Q. How is 5,125 read? 
A, 5125 thousandths. 

Q, What would 5125 thousandths be, written in the form of a fi^fir 
or common fraction ? 

A. 



This is evident from the fletct that f ^}f) (an improper tnMB,) 
reduced to a mixed number again, is equal to 5,125. 

The pupil may learn the names of any decimal expression, ai fH 
as ten-millionths, also how to read or write decimals, from the ' " 
ing Table :— 
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TABLE. 
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^ = ... ,5 read 5 Tenths. 

j^jf = ... ,06 read 6 Hundredths. 

y^j^= ... ,025 reoki 25 Thousandths. 

T\ftftft= ... ,1328.... rca(? 1328 Ten-Thousandths. 

7y«^ r= ...7,8 read 7, and 8 Tenths. 

6y^,«^^^ = ...6,000009.. read 6, and 9 MiUionths. 

26j^ = ..26,25 read 26, and 25 Hundredths. 

hvTi^jsjf^ = ...3,0000008 read 3 and 8 Ten-Millionths. 

865 = 365,0000000 read 365. 



Exercises for the Slate, 

Write in decimal form 7 tenths, 42 hundredths, 62 and 25 
hundredths, 7 and 426 thousandths, 24 thousandths, 3 ten- 
thousandths, 4 hundredths, 2 ten-thousandths, 3 millionths. 

Write the fractional part of the following numbers in the 
form of decimals, yiz., 6^^, ^, 62,%, 2,^, 3yJ5, 262y,/^y, 

32TJfv» ^Jffl^jff, 45yu^{|fyjf, 7y^^^fl^yj, 5yjjjy. 

Write the following decimal numbers in the form of vulgar 
or common fractions, then reduce them to their lowest terms 
by T XXXVII. ; thus, 2,5 = 2^ = 2} in its lowest terms. 



1. 45,5. 


A. 45}. 


2. 9,25, 


A. 9t, 


3. 23,75. 


A. 23f. 


4. 11,8. 


A, 11|. 


5. 19,9. 


A. 19A. 


6. 25,255. 


^.25A\j 



E 



7. 6,28. 


^. 6A. 


8. 6,005. 


^. ^yU' 


9. 3,00025. 


A, 3yD^7. 


10. 6,08. 


X6A. 


11. 9,2. 


A.9i. 


12. T,QQ00Q5, 


A. '\'<n^-^v 
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Q, What money is adapted to deeimal roles ? 

A, Federal Money. 

Q, What is the money imit? 

A, The dollar. 

Q, How is it so adapted? 

A. As 10 dimes make a dollar, and 10 cents a dinM, 
&c., dimes are lOtbs of a dollar, cents are lOOths, aod 
mills are lOOOths of a dollar. 

Q, How are 3 dollars 2 times 4 cents and 5 mills written ? 

A, »3,245. 



ADDITION OF DECIMALS. 

^ LIII* Q, As we have seen that decimals increase firom rigkth 
left in the same proportion as units, tens, hundreds, Ac, how, fSuh 
may all the operations of decimals be performed ? 
A. Afl in whole numbers. 

Note, — The only diflSculty which oyer arises consists in determluBg 
where the decimal point ought to be placed. This will be noticed ii 
Its proper place. 

1. A merchant bought 5 A barrels of rice at one limefc 
$27^^^, at another ^ of a barrel for $4,255, at anottiei 
A*^ of a barrel for l^'^, and at another ^ of 2k barrd lir 
|2^(^7 ; how many barrels did he buy in aU, and what dH 
they cost him? 

As we hare ma 
that decimala eon»> 
spend with the doM* 
minations of Fedenl 
Money, hence we mif 
write the dedonti 
down, placing dioMi 
under dimes, eenli 

An.. 6,988 barrels, for $35,427 S^X'^u^i^tenSI 
hundredths under hundredths, &c., and add them up, as is 
Addition of Federal Money. 
From these illustrations we derive the following 

EXILE. 

Q, How are the numbers to be written down ? 

A, Teoths under tenths^ hundredths under bondiedtli^ 
nd so on. 
'^ '^- do you proceed to add^ 



O^MIATION. 




Barrels. 


DoUara. 


5,2 
,62 
,278 
,89 


27,825 
4,255 
0,72 
2,627 




«1 
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A, As in Simple Addition. 

Q. Wtefe do you place tbe acparatrfx? 

A, Directly under the separating points above* 

C ^ore ^^cercise» for the Slate. 

2. James bought 2,5 cwt, of ah gar, 23^265 cwt. of hay^ and 
4,2657 cwt. of rice; how much did he buy ia all? A. a&,0307 

3. James is 14/^ years old, Rufus 15 j^^, snd Thomaa 
l^iVo * ^^^^ is the sum of all their ages? A. 46,5 years, 

4. Williara espctided for a chaise $255^, for a wagon 
$37t*A, for a bridle V^ftj, aod for a saddle lUA'^JV^ ^ha* 
did these amount to? A. $304,455. 

5* A merchant bought 4 hhds. of molasses; the first oon- 
taiued 62^^ gallons, the second 7"^a^s\ gallons, the third 
50,*j galloQS, and the fourth SS^'^^ enlloni?; how many gal- 
loos did he buy in the whole? A. 240 j 61 5 7 gallons. 

C. James traveled to a certain place in 5 days; the first 
day ho went 4^^ niiJea, the second 28fV,j TOilea, the third 
^A miles, the fourth 22jAjj miles, and the fifth 29j^^f5 
miles; how far did he travel in all? A, 162,0792 miles^ 

7. A grocer, in one year, at different times, parchased the 
following quantity of articles, viz. 427,2625 cwt., 2789,00065 
eiPFt., 42,t)00009 cwt., 1,3 cwt., 7507.126783 cwt., and 897,62 
cwt.; how much did he purchase in the whole year? A, 
11724,309742 cwt, 

8. What is the amount of Z^, 245^,t'jj, 6y^^, '^^^j^^^, 
\7iihjit TT'fffli 'i-^TDifinrirr 4/g, r^A%i!f and 1925? A. 

1854,492472. 

9. What is the amount of one, and fire tenths; forty- five, 
and three hundred and forty-nine thousandths; and sixteen 
hundredths? A. 47,009. 



subteactio:n' of decimals. 

Tf lAY. 1. a merchant, owing $270,42, paid 5192,625 j 
how much did he then owe? 
OPERATION. 

«270,42 
$192,625 



Am. »77;?95 



Tor the reasons shown in Addition, w© 
proceed to subtract, and point off, ae ia 
Subtraction of Federal Money. 
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Hence ire derive the following 

Q, How do you write the nnmbera down? 
A. As in Addition of Decimals. 

Q, How do yoa subtract ? 

A, As in Simple Subtraction. 

Q. How do you place the separatriz? 

A, As in Addition of Decimals. 

More Exercises for the SlcUe, 

1. Bought a hogshead of molasses, containing 60,72 at 
Ions ; how much can I sell from it, and save 19,999 galku 
for my own use? A, 40,721 gallons. 

2. James rode from Boston to Gharlestown in 4,75 minutes, 
Bufus rode the same distance in 6,25 minutes; what was tiie 
difference in the time? A, 1,5 min. 

3. A merchant, having resided in Boston 6,2678 yean, 
stated his age to be 72,625 years. How old was he when he 
emigrated to that place? A. 66,3572 years. 

Note. — The pupil must bear in mind, that, in order to obtain Ai 
answer, the figures annexed to each question are first to be pointei 
off, supplying ciphers, if necessary, then added together at in Addi- 
tion of Decimals. 

4. From ,65 of a barrel take ,125 of a barrel-525 ; take ,2 
of a barrel-45; take ,45 of a barrel-2; take ,6 of a barrel-5; 
take ,12567 of a barrel-52433 ; take ,26 of a barrel-39. 1 
2 13933 barrels. 

*5. From 420,9 pipes take 126,45 pipe8-29445: take ,625 
of apipe-420275; take 20,12 pipe8-40078: take 1,62 pipefr- 
41928; take 419,89 pipes-101; take 419,8999 pipes-lOOOL 
A. 1536,7951 pipes. 



MULTIPLICATION OF DECIMALS. 

^ liT* 1. How many yards of cloth in 3 pieces, each 
piece containing 20-j'\/^ yards? 

ftPTTHATinN ^^® example, since mnltiplicati<m is 

a short way of performing adaition, it is 
plain that we must point off as in addi- 
tion, Tiz., directly under the separating 
points in the multiplicand; and, as eitber 
tactor may be made the multiplicand, 
had there been, two decimals in Am 



OPERATION. 

20,75 
3 

Ans, 62,25 yds. 
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IIS 



multiplier also, we must have poiated off two more jpIi&CGa 
for decimals, which, counting buth, would make 4. Hence, 
we mnst always point off in the product aa many places for 
deci mills, as there are decitnal places in both the factors, 
2, Multiply ,25 by ,5, 



OPEBATION, 
,5 



In this example, tliere being 3 decimal 
places in both the factors, we point off 3 
places in the product, as befiire directed. 
The reason of this will appear more eyi- 
dent by considering both the factors corn- 
man fractions^ and miiltipljing by 1[ XLL, 

,25 ^ x%» and A^^s'y 110^1 la's X /ir ^ T^aVff » ^t^i^h. 
■written decimally, is ,125, Ari^., as before. 
3. Multiply ,15 by ,05. 



Ans. 

thus 



,125 



OPERATION, 

,05 
Ans, ,0075 



*05 = y3ff; then iVffQiJr 
&s before. 



In this case, there not being so many 
figures in. the product as there are deci- 
mal pi ace a in both the fad tors, [viz, 4,} 
we place two ciphers on the left of 75, to 
make as nuioy. This will appear evi- 
deot, by the following ; ^15 ^= y^j, and 



=jaAji = M^^t Ans.f the same 



From these illustrations we derive the following 
BOLE. 



i 

e. 
A. 



^m Q, How do you multiply I>C[^ima]e? 
^ ^, Aa in Simple MuHipUcation, 

Hcjif many figtirea do you puiul off for decimiib jm the prodisctF 

As many ag are in boili tb@ inultiplicaQd and mul- 
tiplier. 

Q, If thore be not flgnros eiiougk in the product for thU purpose, 
bow would jon prnccfld ? ^ 

A. Prefix ciphers enougli to make as many. 9 

Q. What ifl tte meanbg of anftex f 

A* To place after. 

Q. What IB tho measmg ofpre/ixf 

A^ To place before. 

W More Bsterdse^for the Slaie, 

4. What will 5,66 bushels of rye cost, at $1,08 a baahel! 
A. 6.1128. or|6, nc.,2i'«g m. 

5, How many gallons qi rum. m ,^^ ol %.\j^\x€^^^ai5(v>a«i3^'^ 
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containing 31 A gallons ?-20475. In ,8 of a barrel ?-252. In 
,42 of a barrel ?-1323. In ,6 of a barrel ?-.189. In 112W 
barrels ?-3548475. In 1,75 barrels ?-65125. In 125,626789 
barrels ?-39572438535. A. 39574,9238535 gaUons. 

6. What will 8,6 pounds of flour come to, at $,04 a pound?- 
344. At$,03apound?-258. At $,035 a pound ?-301. At 
$,0455 a pound ?-3913. At $,0275 a pound T-23650. L 
$1,5308. 

7. At $,9 a bushel, what will 6,5 bushels of rye co8t?-585. 
What will 7,25 bushels ?-6525. WiU 262,655 bushebt- 
2362995. Will ,62 of a bushel ?-^58. Will 76,75 bushebf- 
69075. Will 1000,0005 bushels ?-90000045. Will 10,00005 
bushels ?-9000045. A. 1227,307995. 



DIVISION OF DECIMALS. 

f liTI* In multiplication, we point off as many decimak 
in the product as there are decimal places in the multiplicand 
and multiplier counted together; and, as division proves mul- 
tiplication, by makine the multiplier and multiplicand ti» 
divisor and quotient, hence there must be as many decimal 
places in the divisor and quotient, counted together, as tbeM 
are decimal places in the dividend. 

1. A man bought 5 yards of cloth for $8,75 ; how muA 
was it a yard? $8,75 = 875 cents, or lOOths; now, 875 + 
5 = 175 cents, or lOOths, = $1,75, Am. 

OR, 

By retaining the separatriz, and dividing as in whole nnm* 
bers, thus : — 

As the number of decimal places in 
the divisor and quotient, when counted 
together, must always be equsd to the 
decimal places in the dividend, there* 
fore, in this examjjle, as there are no 
decimals in the divisor, and two in the 



OPERATION. 

An^, $1,75 



dividend, by pointing off two deciAals in the quotient, the 
number of decimals in the divisor and quotient will be eqnsl 
to the dividend, which produces the same result as before. 

2. At $2,50 a barrel, how many barrels of cider can I hare 
for $11 ? $11 = 1 100 cents, or lOOths, and $2,50 = 250 oentt, 
or lOOths ; then, dividing lOOths by lOOths, the quotient will 
^ndentiy be a whole number, thus : — 




DECIMAL FEACTIONS, 



IIS 



OPERATION. 

160 ) 1100 ( UU barrels, Am. 






Iq this example, 
we haye for an an- 
swer 4 barrels, and 
ii% of another bar- 
rel* But^ matead 
of Btopping hero in 
the process, we maj 
bring the remain a* 
er 100, into tenths, by annexing a ciplier, {that is, multiply- 
ing by 10,) plafiin^ a dccinml point at the rif^ht of 4, a whole 
number, to keep it separate from the lOtba; which are to 
' fllow. The Beparatrlx moj now be retained in the divisor 
.d dividend, thns; — 



I 



OPEEATIOlJr, 

2,50) 11,00 ( 4,4 ^njr. 
1000 

1000 
1000 



We have now for an an- 
swer, 4 barrels and 4 tenths 
of another baireh Now, if 
we count the decimala in 
the divisor and qnatient, 
(being 3,) also the decimala 
in the dividend, reckoning 
the cipher annexed as one 
decimal, [making 3^) we shall tind agtun the decimal places 
in the divisor and quotient equal to the decimal places in the 
dividend. We learn, also, from this operation, that, when 
there are more decimals in the divisor than dividend, there 
must be ciphers annexed to the dividend, to make the decimal 
places equal, and then the quotient will be a whole number. 
Let us next take the 3d example in MultipH cation^ ff LY-j) 

Iaind see if multiplication of decimals, as well as whole nnm^ 
hers, can be proved bj Division. 
/ 3. In the 3d examjjle, we were required to multiply ,15 by 
lOS ; now we will divide the product, ,0075 by ,15. 
r OPERATION, I ^* have, in this exam- 

^ ,15 ) ,0075 ( ,05 Aris. V]^, (before the ciphtr was 

^ ' 75 placed at the left of 5,) font 

h decimal places in the divi- 1 

dend, and two in the divi- 
sor; hence, in order to 
make the decimal placog in the divisor and quotient equal to 
the dividend, we must point off two places for decimals in the 
quotient. But as we have only one decimal place in the* 
quotient, the deficiency must be supplied by prefixing a cipher. 
The above operation will appear more evident b^ caiacivcsiv 
fractiouBf thus: ,0075 — ^(jY^^^ aai ^l^^-^Jt^ '^^^ -Ai^-^ 




b 
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U divided by -j^V tj invertiKig y^fft (IF XLTH,,) tbuB, 
W^THff = THgh =ilcr=-»05| ^^*^-» aa before. 

From these illufltrations we derire the following 
RULE, 
Q. How do you wrila tin tmmberi downj and divide? 
Jl» As iu whole numbers. 

0. How many figures do you poiat off in the quotient for dcoimalt? 

A. Enough to make the number of decinial places in 
the divisor and quotient, counted together^ equal to the 
number of decimal places in the dividend. 

Q. Stipptise tliat tbote are not figures enough in the quotient for 
Ihis puj^ose^ wbiLt is to ba duti« ? 

A. Supply this defect by prefixing ciphers to said 
quotient. 

Q. Wbiit is to be dona when tha divisor haa mora docim^ plocis 
than the dividend ? 

A, Annex as many ciphers to the dividend els will 
make the decimala in both equal. 

Q. What 'iflll he the Tulae of the quotient in suoh 0U6i7 

A. A whole number. 

Q. When the dceimai plaeaa in the diriaor nnd dividend n-re ei^ 
and the divieor is not coutniQod in tiie dividend, or when there . 
lemalnder, bow do you prooeed ? 

A. Annex ciphers to the remainderj or dividend^ an, 
divide as before. 

Q, What placoa in the dividend do these Qiphers t&ke? 

A- Decimal places. 

Mors Essercises /or the Slaie, 

4. At $j25 a bushel, how many bushels of oatg may be 
bought for $300,50? A, 1202 bushels, 

5, At $42|,or $»125 a yard, how many yards of cotton 
cloth may be bought for |1G ? A. 128 yards. 

ft. Bought 128 yards of tape for $,64; how much was it a 
jard? X 1,005, or 5 mills. 

7. If you divide 116,5 barrels of flour equally among 5 men, 
how many barrels will each have ? ^.23,3 barrels. 

AV^,— The pupil must continue to hear ia mind, that, before he pro- 
ceeds te add togetJier the figures anna^ed to each question, he must 
prefix ciphers^ when rcquireii by the rule for pointing ofl'. 

8. At $2,255 a gallon, how many gallous of mm may be 
bought for $28, 1B75?-125. For $50,3757-25. For $112,75?- 
M For ?338,25 ?-150. A. 23T,5 gallons. 

9, If $2,25 will board on© man ^iRft^V^Vof^m^^^^^r^ta 
c»n he be boarded for 510^1^^^1-445^. Iqi V^^^x^^V^-^i^^. 
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For $200,7 ?-892. For $lt)0,35 ?-446. For $60,75 ?-.27. 
A, 828,4 weeks. 

10. If 3,355 bushels of com will fill one barrel, how many 
barrels will 3,52275 bushels fill?-105. Will ,4026 of a bushel?- 
12. Will 120,780 bushels ?-36. Will 63,745 bushels ?-19. 
Will 40,260 bushels ?-12. A. 68.17 barrels. 

11. What is the quotient of 1561,275 divided by 24,3?-6425. 
By 48,6?-32125. By 12,15 ?-1285. By 6,075 ?-257. A. 
481,875. 

12. What is the quotient of ,264 divided by ,2?-132. 
,4?-66. By ,02?-132. By ,04?-66. By ,002?-132, 
,004?-66. A. 219,78. 



By 



REDUCTION OF DECIMALS. 



TI.T1I. 



To CHANGE A YuLGAR OR CoMMON FRACTION TO ITS 

EQUAL Decimal. 



1. A man divided 2 dollars equally among 5 men ; what part 
of a dollar did he give each? and how much in lOUis, oi 
decimals ? 

In common fractions, each man evidently has { of a dollar, 
the answer ; but, to express it decimally, we proceed thus : 



OPERATION. 
Namer. 

Denom. 5)2,0(,4 
20 

An8. 4 tenths, ^ ,4. 



fraction f , reduced to a decimal, is 4, Ana. 
2. Beduce ^ to its equal decimal. 



In this operation, we cannot di- 
vide 2 dollars, the numerator, by 5, 
the denominator ; but, by annexing 
a cipher to 2, (that is, multiplying 
by 10,) we have 20 tenths, or aimes ; 
then 5 in 20, 4 times ; that is, 4 
tenths, =,4: Hence the common 



OPERATION. 

32)3,00 (.09375 
288 

120 
96 

240 
224 

160 
160 



In this example, by annexing one 
cipher to 3, making 30 tenths, we find 
that 32 is not contained in the lOths ; 
consequently, a cipher must be written 
in the lOths' place in the quotient. 
These 30 tenths may be brought into 
lOOths by annexing another cipher 
making 300 hundredths, which con- 
tain 32, 9 times ; that is, 9 hundredths. 
By continuing to annex ciphers for 
lOOOths, &c., dividing as before, we 
obtain ,09375, Ans, By counting the 
ciphers annexed to the n.wni«t^\i;st^^> 
we shall find them QC\v]L«^. \a >^^ ^^ffs^p 
mal places in the (^uoU^^elV. 



r 
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iVble.— -In tlio la^t aafiwcri we bavo fivB places for dccimala ; but, ai 
tiie 5 la tile fiilh pLaeo 19 ^i^lj yg^jrif^ ^^ ^ ^ii^t< ^^ ^i^^ ^^ found anffl- 
oientiy exact for most ptaotioal piirpoaes, to extend the decimaJa U» oalj 
ttur&Q or four pkcea. 

To know whether you have obtained an equal deoimiil, 
cliange the decimal into a common fraction, by placing its 
proper denominator under it, and red ace the fraction to iti 
lowest terms. If it pcoduces the same eommon fraction again, 
it la right ; thus^ taking the two foregoing eiamplea^ ,4 = |^ 
^t Again, 09375 =T!iJS^ = A- 

From thoso iHustrationa wo derive the following 

BTJLE. 

Q. Haw do jou proce&d to reduce a oommou thustion to ita eqtal 
decimal ? 

A. Anne^ ciphera to the numerator, and divide bj the 
denominator, 

Q. How lung do yoa contiuue to atinei dpher* and divide F j 

JL. Till there b no remainder, or until a decimal is 
obtained gufficiently exact for the purpose required 

Q. How many figures of the q^uotioul: will bei decimals ? 

A. A3 many aa there are ciphers annexed. 

Q. Suppaae that there are not figures enough In the quotient Ibr 
tins purpofie, what ia to be done? 

A. Prefix ciphers to supply the deficiency. 

More Ejiercisesfor the BlaU. 

3. Change |, {, l^ and ^ to equal decimals * A. ^5, J^, 
,25, ,04 

4. What decimal ia equal to ^ ?-^* "^hat = i ?^. What 
= A ?-T5, What ^ ^ f-4. A. 1,34 

6, What decimal is equal to xf s ?-5* What^|?-25. 
What = /j?-n5. What=;j,?-175. What = {S?^^25. ^.1,6. 

C. What decimal is equal to i?-Ull. What = Ji ?-4444. 
What= ^?-10101 What = 4?-3333 * A. 898901. + 

^W • Wlien decanal frnctlouA contlmiA to T^^mX th« snine fijsrnre, lilte 333^ A& tu 
^^F ' Uiia PXiUELplD, thej ore called K^peteads, or CtFcui^tia^ Dc'clmolii, Wbca only 
tme liffure rep^ta, It li called a, iJngle r#p«tpnd; bot if two or more flgttrai 
rrpAt^ it is called a compoiuid npel:«iid : tliua^ ,3331 Ac, Js & tslugle repckindj I 
_ ,010101, Ac. a coiupoand repelflnd, 

^^ miftn other dacuTnUs r.ome befbre ^itiil&U^^lt ^!K.\;a^^ uik ^ Vn ^%^,S^ (kwdv ^ 
^Hbui/ iir caiied a miied xepetond, J 
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\ IriVIH- To KEDUCE Compound Nitmbirs to 
Decimals of the highest Denomination* 



Redace 15 s. Q d. to the decimal of a ponnd. 



OPERATION. 

12) 6,0 d. 
go ) 15,5 s. 



,775^. 



In this eiampls, 6 d. = ^^ of a shilling, 
and ^, reduced to a decimal by f LV'IlT, 
ia equal to ,5 of a ehilliogt ^f hich^ joined with 
15 s., makes =: 15,5 b. In the same manner, 
I5,5B,-r-20«,= 775£, J.7W. 



It ti thfl coimnoa practiwj tnstoAd of wrllinK the rppeaticiK flRurj?s sererDt 
Umm^Ut place ft dot OTer the tupeatuig figurb in u sLugte repetend ; tlias^lll, 
M^ fa wrtttea 1 ; also iif!:€r the &nt and laft repeating figure of a ^ompotind 
repetend ; thTw, fc?r ,<J30303i Jtc^ vo write ,0l 

Tha Tallin of An j T«pet«<tidj tiotwitliBtandtng H rep«&t« cme H^tw or mora &a 
inflnfte number of tlmeB^ CDmrng nearer &Tid notveiT ta a noite^L time, tliangli 
DDTcr rEacliinj^ it, maj bo eaaily dotcTnUscd by Qomiaon Ouctknfl, u will appaw 
&011J what fbllqwa. 

By ndndng ^ to a dccimsk], we have & qmatfent c-HcmslBting of ,1111, tc^ thufc 
bt, tbe repefeend i\ ^^ Xh^u, in ih9 mine of tb? npeteod 1, th^ Tolue of ,333^ ^.; 
tliat is, the repetend S must h& tbreo timsi aa much; that li^ J and ,4 =i f ^ ^ — 
I ; and ,& s« | 1=1 1 irholo. 

Ilonce we httTo the fol lowing RULE for chAngiug n sinfirlft repoiond to Itn fttjuAl 
nninon froctiau t — Make tbe giv^^ti mp«t@nd a numerator, nTltingf 9 undeo'DLcatli 
fbr & ileuomlDator, and It is done. 



■ 1 n^ 



What li the iralue of ,11 Of ^! Of ,4! Ofjr Of ,S! Qf.er ^. 4, fr 

t i. I, f^ 

By changing 1^ to a decica&Ii we shall have ^010101, that ia,^ the repetend ,dL 
Then, the ropL^teiid ,o4) being 4 tlmea u miich, must he if^^ aod ,0e laiut b« 
|8,alaQi,45"-fS. 

If 1^1 IF he Ti?duo«) to a. dodmoJ} It prodacm ,001^ Hion the decimal ,004, tnlsg 
4 times titi much^ U f Ig^aiiU ,036== ]fij^, Thia prindplo will he tine for any 
Qumbor of pliu^es. 



ITeoce ^a derlTe the following KULB for reducfogm clmilattuf dwtmat to m 
QOniliion fruictiob : — Make tha giyeij repetend a numerator, uid the dun 
will be as many fie sa there are Ggnroi Id the nppetend. 



Chai!^ ,li to a common fraction 
Ctuin^ ^'iZ to a oommoB fractbn. 



OhJuigt j<>M to a common fmction. 



A, »f f — 5 Jf- 



In t^e foUowing example, tIs, €hanj!« ,ift to a fiOfiunon fltucilon, the npHt&c^ 

igore la 3, that IMj J, aadjS ii ^^^; then }j Inffteadof balnif i °^ ^ nnU^U^^ 

13* 
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Hence we derive the following 

EULB. 

Q. How must the several denominations be plaoed? 

A, One above another^ the highest at the bottom. 

Q. How do you divide ? 

A. Begin at the top, and divide as in Redaction; tbt 
is, shillings by shillings, ounces by ounces, &c., annexing 
ciphers. 

Q. How long do you continue to do so ? 

A. Till the denominations are reduced to the decimal 
required. 

More Exercises for the Slate. 

2. Beduce 7 s. 6 d. 3 qrs. to the decimal of a pound. 

A. ,378125£. 

3. Beduce 5 s. to the decimal of a pound. A. ^L 

4. Beduce 3 farthings to the decimal of a pound. 

A. ,003125£. 

5. Beduce 2 qrs. 3 na. to the decimal of a yard. 

A. ,6875 jd. 

6. Beduce 2 s. 3 d. to the decimal of a dollar. A. $,375> 

7. Beduce 3 qrs. 3 na. to the decimal of a yard. 

A. ,9376 yd. 

8. Beduce 8 oz. 17 pwts. to the decimal of a pound Troj. 

A. ,73761b. 

9. Beduce 8£ 17 s. 6 d. 3 qrs. to the decimal of a pound. 

A. 8,878125j5. 



being in the second place, } of ^ = ^/^^ ; then ^ and ^ added togstta^ 

*™»A + lAT = iJ = if»^«'- 

Hence, to find the value of a mixed repetend— First find the value of the l^ 
peating decimals, then of the other decimals, and add these results together. 

2. Change ,91*6 to a common fraction. A. -fif^ + igijf = f ff =H. 
iVoo/, 11 -I- 12 = ,916. 

3. Change ,203 to a common fraction. A. ^\^* 

To know if the result be right, change the common fraction to a 
again. If it produces the same, the work is right. 

Repeating decimals may be easily multiplied, subtracted, Ac, l^ ILrat 
them to their equal common fractions. , 
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7 UJL. To REDUCE Decimals or hioher Deno- 
minations TO Whole Numbers of lower Db- 

NOBHNATIONS. 

This nde is the reverse of the lasi. 

Let us take the answer to the first example. Reduce ,775£ 
to whole numbers of lower denominations. 



OPERATION. 

£ ,775 
20 



8. 16,500 
12 



In this example, J75£, reduced to 
shillings, that is, multiplied by 20, 
gives 15,5, (for ciphers on the right 
of a decimal are of no value ;) then 
the decimal part ,5 X 12 = 6,00 = 6 d. 
Ans. 15 s. 6 d. 



d. 6,000 
Hence we derive the following 

RULE. 

Q, How do yon proceed ? 

A. Multiply the given decimal as in Bedaction; that 
18, poands by what makes a pound, ounces by what makes 
an ounce, &c. 

Q» How many places do yon point off in each product/or decimalB ? 

A, As many as there are decimal pkces in the given 
decimal. 

Q, Where will yon find the answer? 

. A. The several denominations on the left hand of the 
decimal points will be the answer. 

More Exercises for the Slaie. 

The following examples are formed by taking the answers 
in the last rule: of course, the answers m this may be found 
in the examples of that. The examples in each are num- 
bered so as to correspond. 

2. Reduce ,378125£ to whole numbers of lower denomina- 
tions. (For Ans. see ex. No. 2, % LVIII.] 

3. What is the value of ,25 of a pound? 

4. What is the value of ,003125 of a pound? 
6. What is the value of ,6875 of a yard? 

6. What is 4he value of ,375 of a dollar? 

7. What is the value of ,9375 of a yard? 

8. What is the value of ,7375 of a pound Troy? 

2 



f 



ARITHMETIC. 
Application of iJie two foregoing Rules. 

1. What will 4 yarda of cloth cost, in pouods, at 7 b. 6 d, 
ft yard ? 7 s. G d,, reduced to a dedmd, = ,375£ X 4 jarda = 




£1, 



J£l,500 
20 

^' 10,000 Ans. 1£ 10 b. 

12. At 15 a cwt., what will 2 owt. 2 qra. of rice cost? A. $15^ 
3» Al $20 a ton, what will 1& cwt. 2 qrs. of haj cost? 
^. $15.50. 
4. What cost 6 cwt. qrs. 7 llbi. of Siigar, at $11,25 a cwt,? 
A, ^8,203+. 
5. What coat 60 gals. 1 pt. of ram, at IJ8 a gallon? 
A. $46,897A' 
6. At $1,25 a bushel, what will 36 ba. pks, 4 qts. coat? 
A. $45,156^^. 
7. At $4,75 a yurd, what will 26 yds, 2 qrs. of hroadeloth 
cost? A. $123,87J. 

8. At 2£ 10 fl. a ewL, what will 6 cwt. 3 qrs. of rice cost? 
2j£ 10 8. ^ 2|5£, and 6^ owt. 3 qrs. ^ 6,75 cwt. ; then, 
6,75 X 2,5 =^ 16,875£ X 20 = 17,5 s. X 12 = 6 d. A 16X 

i7 8, 6 d, 
9. What will 6 gala. 2 qts. of brandy cost, in pounds, ^% 
5 shilUngs a gallon? A. 4,£ 17 s, 6 d, 
EEDUCTIOK OF CUREENCIES. 

% IjX. An apology may by some be deemed neceaaary for 
the om IBS ion, in this work, of much that is contain ed in other 
treatises, respecting what is called **the cnrrenciea of the dif- 
ferent Unitea States." The author, howerer, deems it rather 
necessary to apologize for introducing the subject at alL 
Those merely nomionl currencies, originally derived from 
Great Britain, have long been obsolete in law, and ought to 
become so in practice. So long, however, as that practice 
continues J it may be necessary to retain a brief notice of it 
in elementary works. 

Note. — It wa^ HQt iotcDd&d that the following Table fliiould be eiLaot 
In ev^rj partieular to ft izilll^ but {enough so to corrcspcmd with tlM 
pecuniajrj calcal&tiona cisnTDt amting men of busiiiegB,' aadj as BCtdi| 
it will be committod t^o memory more eaall;. 

The design of the '^bla ia not that it aboald be leiuiied by rotc^ bat 
J^ Aclaal calcuhiiQUt from a few data; \k\i%, tta V ^n^m^ ia \ qC a 
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eent, tb«D 5 f^LhLngs are |, A gain j &b 3 tL is 4 cGiitSf aiid S s. aro 50 
oonU, theu 3 b. a d. are &4 ceota. It would b(j well for tba teAcber tO 
dlr«^t the atteutioQ of Lh& pupil to this object bj c^pIiioaUons. 

Eepeat the 

. i* Jftfijwnii^ or iof B. cent. 

v« ...,». ) orKpaELCjT. or f of a cent. 

. *tm f <9r k penoj, * . , . „ OT . • « « . * 1 Ceot. 

, WB , 1 penn/t -. ***►-* Ot »-♦**- Ij CSllt. 



fkrtbing 
'2 fartbiDgs . 

3 farthings . 

4 fiirthiDgs , 



1 
2 
S 
4 
4i 
'5 
6 

8 

9 

110 

111 

19 



ots. 



u 


U 


Kia 


2i 


iir« 


4 


iwa 


5i 


u-d 


6i 






ftn 


1 


VI 


8i 


Lra 


10 


ftn 


11 


>n 


12i 


ikra 


14 


Ufl 


15 


fen 


16J 



1 aw3 
1 ud 

1 »iid 
1 uid 
1 nod 
1 ud 
1 *ad 
1 iud 
1 lad 
1 apd 
1 »nd 



d. d, 
1 «. 13, 

Z aro 14j 

8 *r8 15j 

4 «■< 16, 

5 ara 17, 

6 ... 18, 

7 -™ 1% 

9 iir« 21, 

lOfer.22, 

11*.. 23, 
12„.24, 

a feT« ^1 f 



Ota, 
.rl8 
^ 19J 
«2i 

^22 
pr 231 
OT 25 
«26i 
cr 27i 
tr29 

.rS7J 



B. d. 

2«4a 
2«.dg 

3 iQd 

O KQd 8 

8 Bdd 6 

3 lad 9 

4 and 

4«.d3 
4»id6 

4 »Bfl 9 

5 nad 

5 Nid 6 

6*Dd 



d, 

^*30, 

llrA 33j 

tr.39, 
aw 42, 

»™45j 

«r. 48, 

Afd 51, 

iw 54, 
«™ o7, 

arfl 60, 
»r« 66, 

... 72, 



^ 42 

-. 46 

or 60 

^ 54 

or 581 

«r 62 J I 

.r 661 I 

or 71 

« 75 

« 79 

or 83 J ^ 

^ 91§ 
«100 



1, At 3 farthings a yard, what will 2 jarda of tape nasi in 
entfi? 

2, What will 2 stick;? of twist eostj id oaata, at | d, a stick I 
' At i d. a stick? At M- a atick? 

3, At 7 d. apiece, how many cents will buy 1 inkstand f 
Will buy 2? Will buy 3? 4? 5? 6? 

4* How many cents must you pay for 2 rulers, at 9 d, 
apiece? For 4? For (j? For 8? For IG? For 24? For 

5, What will 2 yards of lace come to, in eehts, at q «* 6 d. 
a yard? What will 3 yards? What will 4 yards? What, 
wiUeyardfl? 

5. When oats are 3 s. 6 d. a bushel, how many cents willj 
buy 2 bushels? 

7. When rye is 3 8, a bushel^ haw many centa will bur - 
bushels? How many 3 bushels? How many 4? ifowj 
many 8? \ § 
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8* When com is 4 a, 6 d- a tushelt wtat are 2 busbels 
worth in cents f What 4 bushels? What 8 boahels? What 
12bmhela? 

9, How manj- cents make a dollar? A. 100. 

10, rf a Latm Grammar cost 6 Bhillings, how many dol- 
lars will buj 2? How many 4? How many 6? How many 
8f How many 20 f 

11, What will 2 barrels of flour come to, at 30 sbillinga 
per barrel? What will 3? What will 6? What will 7 ? ^ 

12* If you buy a book for 1 shilling and 6 pence, and give 
tlie bookaeller a fiftf-ceat piece, how many cents in change 
must be give you? 

13. If Tou buy a Latin Grammar for 4 shillings and 9 
pence, and ^ve the bookseller 1 dollar, how many cents musl 
he pay Youl 

14. If you have 4 J pence a week, how many weeka will 
oome to a dollar? How many to 2? How many to 3? 

16. If I pay 1 s. 6 d. for 1 meal of victual a, how many 
meals can 1 have for a dollar? For 2 dollars? For } a dol- 
lar? For } of a dollar? For 3 dollars? For 4? 

16. When broadcloth is 12 s, a yard, for how many dol- 
lars can you buy 2 yards? How many 3? How many 5? 

17. Yoa buy a hat for 18 shillings, and ^ive the itorfr 
keeper a five-dollar bill; how many dollara munt he give you 
in change? 

18. How many cenia are 2 B. 2 dJ 2 a. 5 d.? 2 b, 7 d,? 
2 8, lOd.? 3 s. Id.? 3 5,5d.? 3 s. 8 d.? 4 s, 2d,? 4 b. 
5d.? 4 s, 7 d.? 7 b, 7 d.? 9 8. Od-7 10 a. 6 d.? 12*.? 
12 s. 6 d. ? 12 B. 9 d, ? 13 a.? 14 s. 6 d. f 15 s. ? 15 b. 
dd.? 15 b. 9 d.? 16 a. 6 d.? 17 a. 6 d.? 18 s.? 21 a.? 
24 8.? 27 i.? 30 b.? 3&B.? 42 b,? 48 b J 54 b,? 60 b.? 
66 b. 7 



p. What ii thntf which yon fa aye now been doings caUed? 
J., Reduction of Currencies* 

Qs Af e pounder EhiHinge^ paue^j and farthingi the same in all coiui- 
trleaf 
A. They are the same in name, but not in value. 

Q. What wofl their Talna rormerly ia EDgland wid hfr Amedean 
colotiieB? 
A. The same, 
& What ha.a oceationed tho di^eT^nt^ \jiT&Va&1 



^ A. TI 
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A^ The legisliiturea of these colon iqs omitted, or put in 
circulatloQj bills, which depreciated in valuo in Tariout 
j_degrees. 

Q. What is tha Qumbei of tbillbigs wMch U takes m anj itatOi to 
9ks a doiloj-i called F 

A. The currency of that State. 

Q. now man J sbillisgs tnn-ko & dolloJ- bi the New England Statet^ 
JTirgmio^ EeDtuckji and TonneBB^o? 

A. 6 shilliflga. 

^. Wbat name does the cui^ncj of these States taksF 

A^ The New England ourrency. 



Few EpTOLANti Cttrrenot, — To ffidiMss fit* Cwrcimf 
ITcm^, an if jp^nsrfiriif Mone(^ again fa (^s «am^ Currency : — 



Federal 



fcm^, ana jpHsa«riif Jlbtier^ a^ajii fa th& Bame Cw 
Q. What piirt of £» p&tiod la $1, or 6 b, of this 
-^- A^T^J decimally, =,8. 



oujionoy 7 



1, How many dollars in 3£ 8 b, 3 d. ^ 

By reducing 3£ 8 a. S d. to decimals, by f LYTIL, we have ' 
l,4l25dE, Now, since every ,3 of a pound ia a dollar, it \m 
evident, that, as mway times as ,3 is contained in 3j4125jEj bo 
many dollars there will be, thus : — 

il The pnpil must recollect that, iq dlvieiom | 

^OPERATIOM< of dofjimalfi, there muAt be the Bam^ nnm* 

P ) 3,4125 ber of dccimala in the dlriaor and quotieot 

* ^ that there is ia the dividend. There are 4 

\ »no'fCji ^ ^^^ divide ad, and 1 ia the divisor; ecja- 

I ^ll)6lDJAns. HoquoDtly, there must be 3 pointed off in iht 

I quotiont. 

* 2. How many pennda in |11,375? 
This example being the rcTerse of the laat, it is evident that 



re must multiply by ,3. 



OPERATION, 



A. 3£ 8 8, 3 d. 



?11,375 
^ 

3,4125 
20 

8,2500 
12 



3,0000 



It will bo TBCoUeoted by tb4 
pnpil^ in pointing off, that ther« 
must he as muD j dedimal plfccefl 
in the product aa there aro daaU 
m$X places ia both maltipUei 
and MumpUcand^ 
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From these illosferations we derive the following 

RULE. 

Q, How do yoo redaee the New England enxrenoy to federal money? 
A, Heduce the question to the decimal of a pound and 
divide by ,3. 

Q. How do yon reduce federal money to the same onrrency agtin^ 
A. Multiply by ,3. 

More Exercises for the Slate. 

3. Bought a building for 17£ 15 s. 6 d. ; how many dollin 
will pay for it? A. $59,25. 

4. H!ow many pounds in $59,25 ?-17-15-6. In $177,76?- 
53-6-6. In $355,60 ?-106-13. In $71 ?-21-6. In $1^ ?-i^ 
12. In $568 ?-170-8. A, 412£ 1 b. 

5. What will 15 barrels of flour cost, in dollars, at 6£ 168. 
N. E. currency a barrel ?-340. At 7£ 10 s. a barrel ?-375. 
At 7£ 7 B. a barrel ?-^6750. At 6£ 10 s. 6 d. a barrel?- 
32625. At6£4 8. 6d. abarrel?--31125. X $1720. 

6. What will 4 acres of land cost in pounds, at $50 an acre?- 
60. At $49 an acre ?-58-16. At $48 an acre ?-57-12. At 
$25 an acre ?-30. At $12 an acre ?-14-8. At $24,50 fts 
acre?-29^. ^. 250£ 4 s. 

7. What will 4 acres of land cost in federal money, at Ul 
an acre ?-200. At 14£ 14 s. an acre ?-196. At 14X 8 s. an 
axsre ?-192. At li£ 4 s. an acre ?-189333. At 3£ 12 8. an 
acre ?-48. At 7£ 4 s. an acre ?-96. A, $921,333. 

8. What will 15 barrels of rum cost, in pounds, at $22,75 a 
barrel 7-102.7-6. At $23,75 a barrel ?-106-17-6. At $20,75 
a barrel ?-93-7-6. A, 302£ 12 s. 6 d. 

9. A gentleman in Virginia purchased a house for 300£ 15 
8. 6 d.,-1002583 ; 40 acres of land for 61£ 5 s. 6 d.,-20425; 
and expended for repairs 109£ 9 s. 8 d.,-364944. What did 
the whole amount to m federal money? A, $1571,777. 

Nbw Tork Curbbwct.— ^. What is the currency of New ToA, 
North Carolma, and Ohio called? 
A. New York currency. 

Q. How many shillings make a dollar of this enrrenoy? 
^.•8 shillings. 

o wi»«i; part of a pound is 8 s.? 

1^; decimaHy = ,4. 
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RcLfi. Q. IIow do you proceed to reduce tliis OBtrency to federal 
base J J and feddrftil moocj to the aame coircnej agaio? 

J.. Take j4, and proeeed with it as with ^3, in the laat 

BxercUesfor Hie Slate. 
Changt 204£ 18 a. to doUara and centa, 

, 2Q^£ 18 8. ^ 2(I4,9£, -^ 4 = $512,25, Am. 
2. Change to federal money 409£ 16 i.*-102450; 136£ 12 
L-34150 ; 413£ 16 S.-103450 ■ 49£ 12 s,-124 j 50£ 2 b.- 
112525 ; 6OO£-1500. A. $4149J5. 

I a. Will jou ^change into New York cutrencj $22,078 ?-8- 
116-7-1. |44,154?-jf-13''2-3. $88,312 ?-35-6^-3. $176,624?- 
7042-11-3, A132X9S. 3M. 

4. What will 20 jar da of cloth cost, in dollari and cents, 
, 15 8. 6 d. a jard ?-^876. At 12 a. 6 d. a yard ?-3125. At 
IZ B. 6 d. a jard?-3375. At 17 b* 6 d, a jard?-4375. A. 
1147,50. 

Pennbtltawta CunRBifCT.— -Q- Whiit is the currency of New Jtt- 
btBJr FenuByltriLuia, Delaware, aud Maryland cailed ? 
A. Pennsjlvania currency. 
g. How mnny sbillinga make a dollar of this cnrfencj? 

jl. 7 0. 6 d. 

Q. What part of a poujid ia 7 b, fl d. ? 

A. T B. 6 d. — 90 d., and 20 s. = 240 d.; then, ^ = 

KxTLi. Q, How do yon red nee this oarreuijy to federal money ? 
A. Divide by |^ that isj multiply by 8, and divide 
by 8. 

Q* How do you reduce federal money to t^e sa^o onireDey Ogata ? 

-i. Multiply by |. 

Uj^reiseB for the Slate. 

1. Change 60 j£ 15 a* to federal money. 

&G£ 15 8, == 60,75 je X 8 = 489 ^- 3 = |162, Am. 

2. Change $102 to Pennsylvania carrency. 

$162 X 3 = 4§6 -h 8 = 60,75£ ^ 60£ 15 s., Ans, 

3. Change to dolkre and centa 80jC-213333 ; 250£ 16 b,- 
56880; 24(l£^640j 1£ 15 s. 7 d.-4744] 50 j£ 7 b, 2d.-134288. 
X $1661, 165. + 

4. Will you change taPennBylvaiimcuiTencj $9,50 f-3-11-5. 
$28,501-10-13-9; $57t-21-7-6j $85,60 ?-32rl-3 ; $42,25?- 
15-16-10-2 ; $126,75 ?-47*10'7-2 j $633,75 ?-2aTA^a^^. 
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GEORGIA CuBRENCT. — Q. What is the ourrenoy of Carolina tnd 
Georgia called? 

A. Georgia currency. 

Q. How many shillings make a dollar of this oorrenoy? 

j1. 4 8. 8 d. 

Q. What part of a pound is 4 s. 8 d.? 

A. 4 8. 8 d. = 56 d., and 20 8. = 240 d. ; then, 56 d. 

Rule. Q, How do yoa redace Georgia oorrenoy to federal money? 
A, Divide by /^ ; that is, multiply by 80, and divide 
by 7. 

Q, How do yon reduce federal money to the same currenoy again? 
A. Multiply by /(J. 

Exercises for ihe Slate. 

1. Change 835£ 9 s. to federal money. 

835,45£ X 30 = 2506350 -h 7 = $3580,50, Am, 

2. Change $3580,60 to Georgia currency. 

$3580,50 X 7 =25063,50 -^ 30 = 835ie 9 b., Am. 

3. Change to federal money 208£ 17 s. 3 d.-895125 ; 104jS 
8 s. 7 d. 3 qrs.-447562 ; 252£ 3 s. 1 d. 2 qr8.-1080669. 

A. 2423,356. 

4. Will you change to pounds, shillings, &c., $447,562?- 
104-8-7-1; $895,125 ?-208-17-3; $1080,669 ?-252-3-M. 

A. 565£ 8 8. 11 d. 2 qr8.+ 

English or Sterluto Monet. — Q, How many shillings of thii 
money make a dollar ? 

^. 4 8. 6 d. 

Q. What part of a pound is 4 s. 6 d. ? 

^. 4 8. 6 d.==54 d., and 20 s. = 240 d.; then, $1 

Rule. — Q. How may sterling money he reduced to federal money? 
A, Divide by ^^; that is, multiply by 40^ and divid« 
by 9. 

Q, How do yon change federal money to sterling money ? 
A. Multiply by :^. 

Exercises for the Slate. 

1. Change 21£ 7 s. 6 d. to federal money. 
21£ 7 8. 6 d. =21,375 X 40 = 855,000 -h 9 = $95, Am. 
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2. Change $95 to sterling money. A, 71£ 7 s. 6d. 

3. Change 21£ 7 8. 6 d. to federal money. X$95. 

4. Change $285 to sterling money. A. 64£ 2 s. 6 d. 

Cavada CiniinQrcT. — Q. What is &e enmney of Canada and 
Nova Sootia called? 

A. Canada Cmxeney. 

Q, Howmany shillings of this emrency make a dollar? 

A. 5 8. 

Q, What part of a pound IS 5 s.? 

A. ^Si=\- 

Bulb. Q, How do yon ehange tlus enrreney into federal money ? 

A. Divide by \ ; that is, multiply by 4. 

Q. How do yon reduce federal money to Canada ennency ? 

A. Multiply by \ ; that is, divide by 4. 

Exercises for the Slate. 

1. A gentleman, residing in Boston, contracted a debt of 
200i& 17 8. in Halifax ; how many dollars will pay the debt? 

200£ 17 s. = 200,85£ X 4 = $803.40, Ans, * 

2. A, residing in Montreal, sent 300£ Canada currency to 
B^ his correspondent in New Yor^ to purchase 120 barrels 
of floor. The flour cost $12,50 per barrel; how mudi, in 
Canada currency, is the balance wnich is due ? A. 75£. 

3. A merchant in Quebec wrote to his correspondent in 
Philadelphia, to purchase a large quantity of cotton. His 
correspondent writes he has purchased 30O bales, each con- 
taining 275 pounds, at 10^ cents per pound. How many 
pounds Canada currency must the merchant remit to his 
agent to meet the purchase price ? A. 2114£ 1 a. 3 d. 

foreign Coins art estimated in the Uniied States according to 
the foUowing 

TABLE. 

Livre of Prance.. 9 ,18^ 

Franc of France $ ,18| 

Guilder or Florin of the U. Netherlands $ ;40 

Mark Banco of Hamburg $ ,33^ 

Bix dollar of Denmark $1,00 

Real of Plate of Spain $ ,10 

Milrea of Portugal $ ,24 

Tale of China $1,48 
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Pagoda of India/. $1,8J 

Rupee of Bengal 9 ,60 

A pound sterling of Great Britain ^M\ 

A pound sterling of Ireland $4,10 

1. Reduce 500 livres of France to federal mon^. 

1 livre=$,18i; then, 500 X18i =$92,60, Am. 

2. Reduce $92,50 to livres of France. A. 500 liyres. 

3. Reduce 5000 francs to federal money. A, $937,50. 

4. Reduce 12500 florins to federal money. A. $5000. 

5. Reduce $5000 to florins. A, 12500 florins. 



Questions on the foregoing, 

1. How many are 40, 5, and 9, added together? How 
many 100 + 19 + 9? How many 400 + 50 + 25 + 9? How 
many 500 + 100 + 80 + 20? How many 89 + 9 + 8 + 6? 

2. How many are 6 times 50? 10X100? 10 X 1000? 
20X60? 30X40? 

3. What number added to 20 wiU make 30? Will make 
40? Will make 39? Will make 89? 

4. What number multiplied by 4 will make 8 ? Will malt 
40? Will make 400? 600? 1000? 

5. What number divided by 8 will make 2? Will make 
6? Will make 10? 

6. If the minuend be 40, and the subtrahend 21, what will 
be the remainder ? 

7. If the remainder be 40, and the subtrahend 20, what will 
be the minuend ? 

8. If the divisor be 6, and the quotient 8, what will the 
dividend be? 

9. If the quotient be 10, and the dividend 120, what will 
the divisor be ? 

10. If the product of two numbers be 84, and the multipli- 
cand 7, what will the multiplier be ? 

11. What will 120 yards of cloth cost, at 50 cents a yard? 
(Divide by the aliquot part, found in If XXVIII.) At 334 
cents? At 25 cents? At 20 cents? At 16| cents? Atl^ 
cents ? At 10 cents ? At 5 cents ? 

12. How many times will a little wheel, 6 inches in ci^ 
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cnmference, turn round in goin^ 1 foot, or 12 inches? in 
going 3 feet, or 36 inches? In going 5 feet? 12 feet? How 
many times in going across the street allowing it to be 5 rods, 
3 yurds, and 1 foot, or 660 inches ? 

13. What must be the circumference of a wheel that turns 
round twice in going 2 feet, or 24 inches ? 

14. How many shillings in 8 d. + 6 d. + 10 d. ? 

15. How much does 19 s. 6 d. lack of 1£ ? 

16. How many pounds are 2 times 30 s.? 4+10 s. 

17. Divide 15 s. by 2. 

18. Reduce | to its lowest terms. ■ 

19. Reduiie yt» A» tWr> tWf» *o ^®^ lowest terms. 

20. What fraction can you use for -j^, ^, A, f , jV ^ 



21. What part of a month is 1 day? A. ^. Is 2 days? 
^•A = tV- Is 5 days? A^ = J. Is 7 days? A. ^. 
Is 8 days ? ^. A = A- Is 9 days ? -4. A = A- Is I^ 
days? ^. H = i. Is 20 days? u4. fj = f. 

22. How much is} of J? JofJ? iofiofj? 

23. How much is f of } ? A o^ A ^ 

24. How many times is 2 contained in } ? How much is 

25. How many times 2 in -i^ ? (To divide a fraction, we 
multiply the denominator, or divide the numerator.) 2 in 
T«5 ? 3 in A ? 3 in f f ? 4 in f f ? 

26. How much is ^ of A of a month ? 4of ^ of a month ? 
f of a month divided by Z is how much ? How much is ^ of 
IS of a month ? 

27. James has J of a dollar, Rufus f , and Thomas the re- 
mainder of a dollar; what is Thomas's part ? 

28. William had | of a ticket, Henry ^ and James i; what 
part of a ticket did they all own ? (Find how many 8ths 
each had first.) 

29. What kind of fractions are the following, yiz., }, f , 
5},7i.2J.tof + r 

30. Reduce } to a decimal. 

31. What decimal is equal to^? ^? A? |? 

32. James has ,2 of a ticket, William ,5, Thomas ,2, and 
Harry the remainder ; how much does Harry have ? 

33. What is the amount of ,3 + ,4 + ,1 ? 

34. Multiply ,6 by ,5. 

35. How much is ,5 of ,5 ? 

36. How much is ,3 multiplied by ,4 ? 

87. Divide ,24 by ,6. 

88. Divide ,8 by ,2. 
39. IKvide ,6 by ,15, 
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40. iProm ,5 take ,25. 

41. 4 of 14 is 2 ; 2, then, is 4 of what number f 

42. 1^ of 4 is 2; 2, then, is i of what number? 

43. 3 is i of what number ? 

44. 4 is i of what number ? 

45. 5 is ^ of what number ? 

46. 10 is 1^ of what number? 

47. 7 is 1 of what number ? 



Exercises for ihe Slate, 

1. 2685 + 87 + 8 + 60 == A, 2840. 

2. 3789543 — 2689 = A, 3786854. 

3. 7236845 X 1732= A, 12534215540. 

4. 893645 -+- 201 = A, 4445| J?. 

5. ;jWrW^ = ^. 2433111? If |. 

6. 7 is ,^ of what number ? A, 490. 

7. 26 is i of what number ? A. 104. 

8. 20£ 13 s. 4 d. -f 100£ 15 s. 6 d. + 10 d.-f- 15 b.+ 
6d. + Jd.+ l}d.= ^. 122£ 6 8. 4 d. 1 qr. 

9. From 1£ 15 s. take 19 s. } d. A. 15 s. 11 d. 1 qr. 

10. Multiply 16 by f. A, lOf . 

11. Divide 16 by f A. 24 

12. Multiply f by 30. A. 25. 

13. Divide i by 30. A. ^. 

14. Multiply J of i by 15. A. 5f . 

15. Divide } of i by 15. A, ^. 

16. A man bought 4 hogsheads of molasses : the first 
tained 76f gallons; the second, 63} gallons; the third 
gallons ; and the fourth, 59| gallons. How many gallo 
the whole ? (Reduce the fractional parts to a common < 
minator before you proceed to add.) A, 279^ft\j. 

17. 3700Tf ^ + y»^ + 6 + 37,5 + y^^f ^^^ = 

A, 3744,20001 

18. What is the value of ,990625 of a pound? 

A. 19 8. 9 d. 3 q 

19. From 29 years, 5 mo. 3 days, take 23 hours, 40 mit 

A, 29 years, 5 mo. 2 days, hours, 20 minut 

Note, — ^When it is required to find the distance of time from on 
to Another, it may be easily done by sabtraoting the first date frc 
lasty reckoning the months according to their order in the year; 
Jmnarj is let month, 7«\>iuax^ 7A m^. ^« 



In compatmg interest we reckon 
80 days to the month, and 12 months 
to the year. 
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20. What is the difiference of time between March 27, 1827, 
and February 15, 1828? 

(12) (30J 

1828, 2d mo. 15th day. 
1827, 3d mo. 27th day. 

Ans, 10 mo. 18 days. 

21. What IB the difference of time between April 14, 1827, 
and March 16, 1828 ? A. 11 months 2 days. 

22. A note, dated July 1, 1826, was paid June 20, 1828 ; 
how long was the note on interest? A. 1 year, 11 months, 
19 days. 

23. A note, dated Not. 15, 1820, was not paid till Deo. 1, 
1828 ; how long was it at interest ? ^. 8 years, months, 
16 days. 



INTEREST. 



T IjXI. Q. If the interest of 100 dollars for 1 year is 6 
dollars, what will be the interest of 200 for the same time ? 
OfSOO? Of400? Of600? 

Q. What will be the interest of $100 for 2 years? For 4 
years ? For 10 years ? 



Q. What is that which is paid for the use of money called ? 
A. Interest. 

Q, How, then, may it be defined ? 

A, Interest is an allowance made by the borrower to 
the lender for the use of money. 

Q, What is that which is paid for the nse of 100 for 1 year called ? 
A, The rate per cent 

Q, Why called the rate per cent ? 

, A. Because per cent., or per centum, means, by the 
100. 

Q, How, then, is interest compiitedf 

A. At 80 many dollars for each 100 dollars, so many 
oents for each 100 centSy so many pounds for each 100 
pounds, &c. for 1 year. 
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Q. How is it computed on a greater or less sum fhaa 100, or a Iols« 
or shorter time than 1 year ? 

A. In the same proportion. 

Q. What is the meaning of per annum t 

A, Each year, or by the year. 
Q. What, then, is the meaning of 6 per cent per annam? 
A. 6 dollars for the use of 100 dollars, 6 cents for 100 
cents, &c. for 1 year. 

Q. When the rate per cent is established by law, what is the intenit 
called ? 

A. The legal, or lawful, interest. 

Q, What is the legal interest in the New Enghmd States? 

A, 6 per cent. 

Note, — In the State of New Tork, it is 7 per cent. 

Q, When there is no mention made of the rate per eent, whatxiti 
per cent is understood? 
A. The legal rate. 
Q. What is the sum lent called ? 
A. The principal. 

Q. When the interest and principal are both added together, wfcit 
is it called? 

A, The amount. 



Since, at 6 per cent, the interest of 100 cents for 12 months is I 
cents, the interest will always be ^ as many cents as there are months; 
that is, ^ the number of months will express in cents the interest of $1 
for said months ,* thus, the interest of $1 for 12 months being oenti, 
8 months will be 4 cents, for 4 is | of 8 months ; and in the same pro- 
portion for any length of time. 

Now, as the interest of any sum over 1 dollar is proportionally more, 
as 5 dollars, for instance, the interest of which is 5 times as many eenti 
as the interest of $1, and as cents are lOOths of a dollar, it followa, 
that multiplying any denomination, as, pounds, dollars, cents, fte., by 
i the number of months, will give a product that will be the interest, 
either in cents or lOOths, which are easily brought into dollars, or 
whole numbers, by cutting off two figures in the product^ (that iSf 
dividing by 100.) 

Hence, to find the interest of any sum of dollars, pounds, 
shillings, or eagles, for one year or more, we have the following 

RULE. 

Q. "Eow do you proceed ? 

A. Multiply oy half the number of months^ and cot 

2r ' n^ht, (for dividing by 100.) 
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Menial Exercises, 

1. What is the interest of $8 for 4 months ? A. 16 eta. 

2. What is the interest of $4 for 4 months ? ul. 8 cts. 

3. What is the interest of $2 for 6 months ? ^.6 cts. 

4. What is the interest of $20 for 2 months 7 A. 20 cts. 

5. What is the interest of $80 for 10 months ? A. $4,00. 
6» What is the interest of $40 for 1 year, or 12 months? 

A. $2,40. 

7. What is the interest of $8 for 1 year 4 mo.? A, 64 ets. 

8. What is the interest of $5 for 4 year 6 mo.? A, 45 cts. 

9. What is the interest of $1 for 4 years? A. 24 cts. 

10. What is the interest of $8 for 2 mo.? ^. 8 cts. What 
is the amount ? A. $8,08. 

11. What is the interest of $6 for 1 year ? A. 36 cts. What 
L3 the amount ? A. $6,36. 

12. What is the interest of $1 for 4 years? A. 24 cents. 
What is the amount? A. $1,24. 

13. What is the interest of 100£ for 2 months? A. 1£. 
What is the amount? A. 10l£. 

14. What is the interest of 10£ for 1 year, 8 months ? A, 
LX. What is the amount? A. 11£. 

15. What is the interest of $2,50 for 2 months? A. 2 cts. 
5 m. What is the amount ? A. $2,525. 

16. What is the interest of $6,50 for 2 months ? A. 6} cts. 
What is the amount ? A. 6,56}. 

Exercises for the Slate. 

1. What is the interest of $240,30 for 3 years, 4 months ? 
5 yrs. 4 mo.= 40 mo.-i- 2 = 20, half the number of months. 



In thii example, m there are two plaeef 
for cents in the moltiplicand, there will be 
two also in the product; then, cutting off 
two more figures, (for diriding by 100,) we 
hare $48,06, Ant, 



OPERATION. 
240,30 

20 

$48,0600, Am. 

2. What is the interest of $400 for 2 yrs. 6 mo. ? A. $60. 

3. What is the amount of $500 for 4 yrs. 1 mo.? 

A. $622,50. 

4. What is the interest of $75 for 2 yrs. 6 mo.?-1125. Of 
r250?-^750. Of $800?-12000. Of$95?-1425. Of $650?- 
)750. ^.$280,50. 

5. What is the interest of $1500 for 4 mo.?-30. For 6 
mo.?-45. For 10 mo.?-75. For 1 yewc 2 mo.l-VQRi* '^sst. 
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1 yr. 8 mo.?-150. Fop 4 yrs. 2 mo.?-375. For 6 jb.* 
mo.?^85. A $1365. 

6. What is ihe amoant of $75 for 2 yrs. 6 mo.r-8625. Of 
$250?-28750. Of$800?-920. Of $95 ?-10925. Of $650?- 
74750. J. $2150,50. 

7. What is the amoant of $615,75 for 5 years 7-80047a. 
For 11 yrs. 1 mo. ?-1025223. For 7 yrs. 2 mo. T-880522. 

A. $2706,22+. 

8. What is the interest of$7650 for 3 yrs. 3 mo. 7-149175. 
For 3 yrs. 4 mo.?-1530. For 6 yrs. 6 mo.?-298350. For 2 
yrs. 2 mo. 7-99450. A. $6999,75. 

9. What is the amount of $7,50 for 10 yrs. 1 mo. 7-12037. 
For 2 yrs. 3 mo. 7-8512. For 1 mo.7-7537* For 11 mo.!- 
7912. For 1 yr. 7 mo. 7-8212. ^.$44,21+. 



\ LXn* Sinc« days are always either SOths of a monthi or iom 
greater part, as halres, thirds, fourtha, fifths, Ac: thus, 1 djij=:^; 
2 days = ^, which, being reduced to its lowest terms, is J|^ ; S diji 
= A»**'A; 5days=/j, ori;20days=JJ, or|; itfbUowift^ 
if these parts be diminished in the same proportion as the monthly tittt 
is, if half the fractional part be taken for a moltiplier, the prodietvil 
express the interest for the days in cents, or lOOths, which dirided by 
100, as before, will be the interest required. 

To halve anything, we divide by 2. 

Nott. — ^It will be recollected, that, to divide a firaction by 2, we en 
Multiply the denominator, or divide the numerator. 

1. What is the interest of $60 for 15 days 7 $60 

15 days = if or J mo. h- 2 = J, multiplier, \ 

Am. $ ,15- 

2. What is the interest of ^ for 10 days 7 $24 

10 day8=ig mo.= J-h2= J, multiplier, \ 

Am. $ fii. 

3. What is the interest of $120,60 for 20 days 7 $120,60 

20 day8=}g mo.=|-*-2= J, multiplier i 

' Ans. $,4^. 

4. What is the interest of $360,60 for 19 days 7 $360,60 

19 days = H mo. -*- 2 = J J, muluplier, ^f 

Ans. $1,14,1^1* 
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Hence, to find the interest of any sum for days, we have 
ihe following 

RULE. 

Q, How do you proceed first? 

A. Find what fractional part of a month the days are^ 
and reduce the fraction to its lowest terms. 

Q. What do yoa make the multiplier? 

A. Half of this fraction. 

Q, How do you halye the fraction ? 

A» Halve the numerator, or double the denominator. 

Q, After you have multiplied by the firaction, what is to be done with 
the product, to get the interest? 

A. Cut off two figures, as before. 

MerUdl Exercises, 

1. What 18 the interest of $120 for 15 days ? A, 30 cts. 

2. Interest of $60 for 15 days ? A. 15 cts. For 10 days 7 
JL. 10 cts. 

Z. Interest of $18 for 20 days 7 ^. 6 cts. For 10 days 7 
X 3 cts. 

4. Interest of $120 fori day 7 X2ct0. For 2 days 7 A. 
4 cte. 

5. Interest of $60 for 3 days 7 A 3 cts. For 6 days 7 A. 
e cte. 

Hcercises for the Slate. 

1. What is the interest of $1200 for 2 da;^s 7 $1200 

2 days = /^ -*- 2 = ^, multipher. ^ 

Ans, 40 cts. 

2. What is the interest of $600 for 20 days 7 $600 

20 days = §g = § -h 2 = J, multiplier. J 

Ans. $2,00 

3. What is the interest of $2400 for 15 days 7 A. $6. 

4. What is the interest of $3600 for 10 days 7 A. $6. 

5. What is the interest of $726 for 20 days 7 A. $2,42. 

6. What is the interest of $1200 for 1 day 7-20. For 3 
days 7-60. For 4 days ?-80. For5day8?-L For 10 days 7- 
2. For 15 days 7-3. For 20 days 7-4. For 25 day«7-5. A. 
$16,60. 
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T. What la the intereat of $120 fof 8 yra. 4 mo, 15 da,? S120 
8 jra. 4 mo. — 100 -r- 2 = 5D ; and 15 da. i mo. ] 
-5- 2 = i ; then, tiie multiplier for the daje and V SOJ 

months U 50i, J 

6000 
30 , 

Am. $60,30 ] 

8- What 13 the interest of $1200,60 for 1 jr. 
10 mo. 24 da,? $1200^60 

1 jr. 10 mo. = 22 -r- 2 =^11 mo. J and 24 da. JJl t,- 

= I -f- 2 1= I J the maltipUor, then, is llf . J ^ 

1320G60 
4^034 



Ans. $136,858Anw 

Note. — ^WEen tb& day a aj« an Bven nuinbeirj it wUl often timos b«. 
found flonvoDient tu fiod what fraciional part of it mouth half tl»o day I 
will ba, without balTing tho fraction aiierwarda; tJhiu, for 20 d^j^ 
take 10 daja ^ J J ^ J, tho mLdtipUer, 

9, What ia the interest of $180 for 20 daja ? A. 87 cte. 
10. What is the amount of $180,60 for 2 yrs, 4 mo. 20 da.? 

A. ^206,4^6, 
IL What is the amount of $3G>60 for 2 jta. 1 mo, 5 da.t 

A. 141, 206 A, 

12. What ia the intereat of $300 for 1 jr, C mo. 15 daJ- 
S776. For 2 vrs, 6 mo* 15 da. ?-4575. For 3 jrs. 4 mo. IQ 
da. ?-6050. for 4 jri. 4 mo. 5 da. ?-7825. A. $212,25. 

13. What is the intereat of $600,50 for 2 jra. f-7206. For 
1 jr. 8 mo.?-6005. For 2 jra. 8 mo, 1 da.?-9618. For 5 
yra. 7 mo. 12 da. ?-202368, For 8 yra, 4 mo. 4 da. 7--30065. 

J. ^731,308, 

14. What is the interest of $700 fo? 1 jr. ?-42. For 6} 
ino.?-2275. For4rao.?-14. For 20 da, ?-2333. ^. S81,083ij 

15. What 13 the amount of SGOOOO f^r 3 da. ?^G0030, Fm 
8da.?-50080, For 9 da, ?-G00m J. $180200. 

16. What m the iuterest of $60 for 2 mo. 1 da.?-61. Fo« 
2 da. ?-G2. For 2 mo. 3 da. ?-63. A. $1 , 86, 
What ia the iot^reet of $60 for 2 mo. 7 da. ?-^7. 1 
8 da. 1-QS. . For 2 mo. 12 da.?-72. A, $2,07. 
What ia the intereat of $1200 for 12 jra. H mo. 29 da.T 

A. $936,aaj 

Tho foregoing exampk, aUhongh it Is as difficult a one aa nsuaXij^ 
tteeurSf IB eq\ ved b; oa&-tLird of tha uwol number of figuiis^ i^tiuird 
if J othtr methoda. ^ 



2 mo, 
17. 

2 mo 
18. 
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% Lmi. It k OTidenl tliat, when tb« mte is either mon or ksf 
than 6 per Cfiotj tho interest for the glTdii rsUi will t»e a Bertwn purl 
of G per cd&t. J thaB, 5 per eenU will be | u much a^ G per ceuLj 4 per 
teat. J M muob, 7 per cent J aa mucbj Ac, 

To got Ij J of any numberj we multiply bj tbe numerator^ uid 
diTide bj tbe denominatoT ; and^ as tbe deDonuDator will always be A, 
and ^a namerator the gireti ratCi benco^ 

» To find the interest of aoj sum, i^hen the rate is not 6 per 
cent, we haYcs the following 

^. "Row do you proceed ? 

A, Find the interest for 6 per cent., as before. 

Q. How do you proceed DeitP 

A* Multiply the interest of 6 per cent, by the giyen 
rate, and always divide bj 6, * 

1. What ia the interest of f 600 for 1 jeaTp 2 monthi, and 
15 days, at 5 per cent* ? 

600 

7i mondia. 

4200 
150 

4350 interest at 6 per cent 
5 




6)21750 

Am. ?36j25 inteniat at 5 per cent, 

2. What iJ the intei^st of $240 for 2 yrs, 6 mo, at 1 per 
cent. ?-6. At 2 per cent. ?-12. At 4 per cent. ?-24, At 6 per 
eent?-36. At lOpor cont.T-GO, At 5^ percent. ?-^3. ^.$lfL 

3. What is the interest of $480 for 3 yra> 2 mo., at 15 per 
eent. ?^228. At 20 per cent. ?-S04. At lOf pet cent. ?-XG340, 
Atl5^ porcenL?-23560. At7percent.?-10040. J. ^1037,40. 

4. What la the interest of $600 for 15 mo,, at 2J per cent, ?- 
20625. At ^ per centJ'^28125, A. |48,75. 

5. What is the interest of $600 from January 1st to March 
l8t?-fi, FTOm JanuarT 15th to May 15th ?-12, From Janu- 
ary 15th to Sef)tember"l5th ?-24. A. $42. 

a. What is the amount of $500 from March 10th. 1824, ta 
Mareh lOtb, 1827 ?-490. From Mart\i "m^, \%^, \»^^^^ 



J. 
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29t1i, 182e?-680. from March ICth, 1820, to March 16i 
1824?-620. ^,$1890. 

7. What is the intereflt of $60 from June let, 1826, to N- 
I Temb^r Ist, 1827 ?^10, From April Ist, 1825, to Augmi 
lieth, 1826T-495, From July 4th, 1826, to August llth- 

1828?-1123, ^. |21,a0. ^ 

8. What is the interest of $300 from September 5th. 1825| 
to September 25th, 1825 ?-L From August 9th, 1526, tfl 
Dfseember 24th, 1827 ?-2475. A. $25,75, 4 

9. What is the amount of $180 from October Ist^ 1826, tq 
December lat^ 1830 ? A, $225. 



^ LiXlV* A Goncise and pmctLcal Rule /or fA# Stt^e 0/ New Tot^ 
in which tlie intorcst is astahlieh&d bj law at 7 per cent. Iti h^ beei 
to marked, that 7 per ccDt^ 12 J of 6 per eeDLj thai if, I more than $ 
per cent : henecj 

Q. To find the ialeiBSt at Y pee cant., what U the 

KULE? 

A. Add } of thje interest, at 6 per cent., (found t 
before,) to itself; the sum will be the intereBt at 7 p« 
cent 

Note,**ThG interest for way rate per cent, may be found in tbo 
manner; by subtracting, when tho giFen rote ia nni^r 6 per ceaL^ 
adding, when it i^ more. 

1. What is the interest of ?360 for 20 dajg, at 7 perlient' 

JVtfUj Method Did Mefloi 

8360 mm 

i 7 



J ) $1,20 at 6 per cent 1 = t^ ) 2520 

20 ' 210 



An$. $1,40 at 7 per cent 15 = J ) 105 1 

^7is. $1,40 

2. What is tbe interest of $60 for 2 yrs. 4 mo., at 7 peg! 
cent.? A. $9,80. ^ 

3. What ia the amount of $120|60 for 1 jr.O mo. 10 da,, 
rjjer ceot. f A, $133,49" fp m. 
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4, What ia the amount of $241,20 for 6 mo. 20 da. f-25058. 
For 1 mo. 1 da, ?-242G53. For 1 vr, 4 mo, 5 da. t-26394e. 
For 2 yr. G mc*. 25 daj ?-284a82. A. $1041 J61+. 



1 



^ 



UKTw Since 6 per cent* ia $6 on $100, that ia^ tS? of 
the principal^ and 5 per cent, yjj, 4c., hence, 

To calculate the interest at any rate per cent,, when the 
time ii one jear, we proceed aa follows: — 

U BULE. 

^Multiply by the given rate, and cut off two figures, as 
before. 

$220,40 

1, Whftt IB the intereat of $220,40 9 
for 1 year at 9 per cent,? 

119,8360 Am, 

2, What ia the interest of $1200,30 for 1 year, at 12J per 
^nt.?-jl. $150,03,7, 

3> What ia the amount of $80,10 for 1 jr., at 2^ per cent ?- 
&2102. At5 per cent. ?-84105. At 10 per C6at.?-881L At 
4ipercent.T-83704. At lOj per cent. ?45919. ^.$433,94+. 



I 



^ LXVI, COMMISSIOX. Q. When aD allowance of ao much 
per eent ia made to a person called either a correspondent, factor, or 
broker, far bnying, or Q^ai^ting in bujmi^ and aelling, goods for hu 
employer, what is it called ? 

A, Com minion, 

KuLB* Q, Siuce commi?sion, inanrnnco, buying and selling stocks, 
«ad loss and gain, are ratod at so much per cent., wicbont regard to 
time, how may all thtsa be calculated ? 

A. Multiply by the rate per cent., and out off two 
figures, as in the Wt rule. 

Pp.. What would yon demand for eelling $400 worth of 
cotton for 2 J per cent, commisfsion ? 

$400 X 2i, and cutting off two figures, — $10, commis- 
aion, AfiS. 
2. Ky oorrespondeut informs me that he ha« purchased 
goods to the amount of $5000 ; what will his commisaion 
amount to, at 2^ per cent» t A. $125. 
;§. What moat 1 be allowed for Belling ^^ ^^i^^^imiSfi^v 



I 
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at $2,50 per lb., for 2 per cent commission T-15. F<ff l^v 
cent. T-20625. For 5 per cent.?-3760. For 6i per oeoti 
4875. For7peroent.?-^250. A $174,37*. 



INSURANCE.— Q. What is the allowanoe of so mnek pvdA 
made to persons, to make good the losses sustained by fin^stocB^M 
called? 

A, Insurance. 

Q, By what name is the instrument that binds the oontnetiDgl* 
ties called ? 
A, Policy. 

Q. What is the sum paid for insoranoo called? 
A. Premium. 



1. What will be the premium for insuring an Eastliii 
ship, valued at $25000, at 15* ner cent. ? A. $3875. 

2. What is the premium K>r insuring $2600, at SO ff 
cent.?-520. At 30 per cent.?-780. At ISJ per cent MB 
26J per cent. ?-689. A. $2470. 



STOCK, g. What is the general name for all moneys lanMt 
trading companies, or the funds of goyemment^ called? 

A, Stoek. - 

Q. When $100 of stock sells for $100, how is the stock said ttl^ 
A. At par. 

Q. When is it said to he above par, and when below par? 
A, When $100 stock sells for more than $100, it i 
said to be above par ; when for less than $100, below ptf« 
Q. When it is above par, what is it said 'to be? 
A, So much advance. 



1. What is the value of $2500 of stock, at 106 per cert.; 
that is, 6 per cent advance ? A. $2500 X 106 = ^650. L . 

2. What is the value of $1000 of insurance stock, at 95 pl^j^ 
cent. ; that is, 5 per cent, below par ? A. $950. I 

3. What is the value of $1200 of bank stock, at 3 p« Mik h 
below par ; that is, 97 per cent. ?-1164. At 112 per oeiit,tf I 
12 per cent advance ?-1344. At 87^ per cent. 7-1050. MUU 
per cent advance ; that is, 112^ per cent ?-1350. A. pm U 



LOSS AND GAIN. 1. Bought a piece of broadoloth for 
$80 J how much must I edl it for, to gam 10 per cent. ; that is, 
10 per cent advance, -which is 110 per cent on the cost? ISO 
X110 = $88, ^JT^. 

2, Bought » hogshead of molasses for $50* and^ 5 gallon* 
having leSiied out, I sold tha remainder at 10 per cent, lois^ 
that is, 10 per cent, below par, being 90 per cent, on the ooet; 
what did I get for it? A. $45. 

3, If I pay $50 for a piece of broadcloth ^ how must I Bell 
tlie same so as to gam 20 per een t. ; that ia, 20 per cent, ad- 
vance, or 120 per cent, on the cost? A $50. 

4- Bought rum at $1,25 per gallon j and, by accident^ so 
much leaked out, that I am content to lose 20 per cent. ; how 
must I Eell it per gallon? A. $1. 

5. A merehant bought 400 barrels of flour for $3500 ; how 
must he sell it pet barrel, to gain 25 per cent.? A. $10,93|. 

6* Bought Bugar at 15 cents per lb. ; at what rate must I 
«eU it a lb. so as to gain 20 per cent. ?-18* So as to gain 25 
per eent,?-1875, 30 per cent, ?-l 95. 40 per cent.?-21. 45 
per ceat,?-2175. 50 per cent,?^225, 65 per cent.?-2475. 
75 per cent.?-2625. 90 per centJ-285, 100 per cent, or to 
double my money ?-30. A. $2,31. 

7, Bought 100 tierces of rice, each tierce weighing 300 lbs* 
net, at 6i^ centa per lk-1875 j 30 pipes of wine for $1,12| per 

fallan-425250 ; 3 hhds, of rum for 90 cenU per gallon-17010 ; 
barrels of flour for $7 J per barrel-300 \ and 40 bushels of 
aalt for 7 a. 6 d. €>t $1,25 per bushel-50: how much must all 
the eaid articles be sold for, to gain 50 per cent.j being 150 
per cent, on the first cost? A. $0971,40, 

f liXTII. Time, Bate fee cei?t,j and Amount 

GIVEN, TO FIND THE PRINCIPAL. 

1. What sum of ready money, put at interest for 1 yr, 8 
mo., at 6 per cent., will amount to $220? 

The amount of $1 for 1 yr. and 8 mo* is $1,10; then, $220 
H- $1,10 = $200, ^inj. 

Kttlb. Q^ How, then, would you proceed to End the pHudpal? 

A. Divide the given amount by the amount of $1 at 
the given rate and time. 

2. What principal, at 6 pet oraat., in 5 years, will lunount 
to $650? 

Id this example, in dividing |650 by $1,30, wo anoei two eiphePi 
to &O0, to mako the decimal piAcea in the diTiaor and diridetid e^avJU 
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3. What principal, at 6 per cent., in I jr. 2 mo., will amoHot 
to $642? i. $606. 

4. What principal will amount to $691,50 in 2 jn, 6 mo.U 
da., at 6 per cent.? A. $600. 

5. A correspondent has in his hands $210, to be laid (Ml 
in goods ; after deducting his own commission of 5 per ofla^ 
how much will remain to be laid out? 

It is eridont, that the commission which he received, added to tti 
money laid oat, must make $210; hence $210 may be considendtbi 
amount, and the money laid out on the principal; oonseqnently, thi 
question does not differ materially from the foregoing. ]bi such qiM* 
tioDs as those, in which time is not regarded, the amount of $1 iitic 
rate per cent added to $1. 

It will be recollected, that 6 per cent is 6 cents on 105 ewt^tf 
$1,5 per cent, 5 cents; the amount, then, of $1, at 5 per eeni.,bS 
cents added to $1, making $1,05; then, $210 -^$1,05 =$200, An. 

6. A factor receives $1040, to be laid out in goods, ifior 
deducting his own commission of 4 per cent. ; how much doei 
his commission amount to? 

The sum laid out, found as before, is $1000; then, 1040 — 1000= 
$40, commission, the Annoer, 

7. A factor receives $2100, from which he wishes to deditft 
his commission of 5 per cent.; what will his commistton 
amount to? X $100. 

DISCOUNT. 1. William owes Rufus $1272, to be paid in 
1 year, without interest; but Rufus, wanting his monejia- 
mediately, says to William, I am willing to allow yon 6 per 
cent., the lawful interest, if you Yrill pay me now: whatftt 
ought William to pay Rufus? 

It is evident that he ought to pay just such a sum as, put at ii* 
terest, would, in 1 year, amount to $1272; or, in other words, aoAi 
principal as would amount to $1272. This question, theiefof^ il 
solved in the some manner as the preceding. $1272 h- $1,00 =$12Mt 
the Ans. 



Q. What is an allowance made for the payment of a sum of 
before it becomes due, called ? 

A. Discount. 

Q. What is the sum called, which, put at interest^ would, in fti 
given time and rate, amount to the given sum or debt ? 

A. The present worth. 

Q. In calculating interest, what would the present worth be odlid? 

A, The principal. 

Q, What would the given sum, or debt^ be called 7 

A» The amount. 

€L *«"*-«- ifl the discount of any sum equal to? 

^rest of its present worth for the saaie tuMi 
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Q. As operatioxis in disoonnt are substantiallj the same as in the 
preceding paragraph, what is the rule, which was there given, that is 
applicable to discount ? 

EuLE. A. Divide the given sum, or debt, by the 
amount of SI, at the given rate and time } the quotient 
will be the present worth. 

Q, How is the discount found ? 

A. By subtracting the present worth from the given 
sum or debt. 

Note, — It will be recollected that, when no per cent is mentioned, 6' 
per cent, is understood. 

2. What is the present worth of $133,20, due 1 yr. 10 mo. 
hence? A. $120. 

PEopr. . 3. What is the amount of $120 for 1 jr, 10 mo.? 
(Perform this example by the rule for calculating interest.) 

A. $133,20. 
4. What is the discount of $660, due 1 yr. 8 mo. hence? 

A, $60. 
Proof. 5. What is the interest of $600 for 1 yr. 8 mo. ? 

A. $60. 

6. What is the discount of $460, due 2 yrs. 6 mo. hence? 

A, $60. 

7. What is the present worth of $1350, due 5 yrs. 10 mo. 
hence? A, $1000. 

8. Bought goods to the amount of $520, on 8 mo. credit ; how 
ntnch reiSy monev ought I to pay as ^n equivaleot? A. $500 

9. Bought goods in Boston, amounting to $1854, for which 
I gave my note for 8 mo. ; but, being desirous of taking it 
up at the expiration of two months, what sum does justice 
require me to pay? A, $1800. 

10. What is the discount of $615, due 5 mo. hence? 

A. $15. 

11. What is the present worth of $1260, due 10 mo. hence? 

A, $1200. 

12. What is the present worth of $1272,' due 2 yrs. hence, 
discounting at 3 per cent.? A. $1200. 

13. What is the present worth of $51,50, due 6 mo. hence?- 
50. Of $204, due 4 months hence?-200. Of $13000, due 5 
yrs. hence ?-10000. Of $9440, due 3 yrs. hence ?-8000. 

A. $18250. 

14. What is the present worth of $515, due 6 mo. hence ?- 
500. Due 1 yr. hence ?-485849. Due 15 months hence?- 
479069. Due 20 mo. hence ?-468181. Due 4 yrs. hence ?- 
415322. A-%'«>*^>^Q^-^^ 

E 
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% IdVIHf Time, Rate peb oekt.j and Int*- 

EEST BEING QIYENj TO FIND THE PRINCIPAL, 

1. WhEt fiatn of money ^ put at interest 1 yr. 8 tno. &t the 
rate of 6 per cent., will gain $20,60 interest? 

The intereat of $1 for 1 yr. 8 mo.™ 10 eta.; then^ |2fl^flD-^|^l(^— 
HttLE. Q. How, tben, would yon proceed 7 
A, Divide the given gain or interest by the interest 

of $1 at the given rate and time^ the quotient will bi 

the principal required. 

% A certain rich man hag paid to him every yeat MSOOO 
interoat-money ; how much money must he have at intereitf 
or what principal will gain $48(i00 in 1 year, at 6 per cent? 

A. S800000. 

3. If a man's salary he $12000 a year, what principal at 
interest for 1 yr. at 6 per cent* would gain the flame? 

A, $20000a 

4. Paid $45, the lawful interest on a note^ for 2 yrs. 6 mo, j 
what waa the face or principal of the note? A. ^00* 



^ liXIX. The PrincipaLj LvtehesTj ahd Txice 

BEING GIVENj TO FIND THE KaTE PER CENT, 

1. If I have $2000 at interestj and at the end of the yeM 
I ebould receive $120 interest, what rate per cent- would 
that be? 

The inteniat of $2<iQ% at 1 per gqqL for 1 jaarp 13 $20^ (b«rQfol% 
$120 -*- 20 = $6, that is^ 6 per oont., the rato required. 

Rule, Q. How, tbetij (Jo you proceed to find the rate per acnt? 

A. Divide the given interest by the interest of the 
giveti sum at 1 per cent, for the given time^ the qoo- 
tifint will be the required rate. 

2. If I receive $60 for the use of |600 1 yr. and 8 mo^ 
what ia the rate per cent.? A, G per cent. 

3. If I pay $200 for the use of $2000 for 2 jrs, 6 mo., irlm* , 
13 the mm ptr cent. I A. i per cent 







I 
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When the Prices or Goods abe giyen, to fin© 

WHAT 13 THE BATE PEE CENT. Of GaIH OR LoSS. 

1, A meTcbttnt bought cloth for $1,20 a yard, and sold it 
for $1,50; what was the gam per cent.? 

In thU ei ample, wo ara required to find the rate per oenL Tlw 
thbtif of 3d ding it, is Bubatantiimj the same a^ in the forcN 
going isxamples. 

It has been remarked, that 6 per cent* ia fi centa on lOtt cental thai 
Ib, the interest h ^Sj of tb& prlacipnl; which, written decimally, i> 
,06 1 5 per ocnt^ i^ tS^J^^ f*^^ j ^^ P**** *^°^ *« /A ^^^^5 j Ihnt ia, th« 
rato may always bd eofisidered n deoima! curried to two places, or 
lOOtiifl, In ttie la^t example, by EubtraoUng $1,20 ffgm $1,50, i« 
hftve SO cents gain on a yard, whioh Is yY^j of the first coatj A'V^ 
^5 — 35 per cent., the J^nncw, 

Etti^b* 0, How, then, do yon proceed to find the rate per e*aL <rf 
gain or loss ? 

J.* Make a comraon fractioDj by writiDg the gain or 
loss for a numerator , and the cost of the article the de- 
nominatoT ; then change it to a deeitnaL 

2, A merchant bought molaaaes for 24 cents a gallon, whioh 
he sold for 30 cents; what waa bis gain per cent.? 

A, j25^25 per cetit. 

3, A grocer bought a hhd* of rnm for $75, from which 
jEral gallons having leaked out, ha sold the remainder for 

■what did he lose per cent. 7 
'^pL thia e:i ample, the decimal is ,2 ; which, carried to two p!a<3«B, *m 
^ =20 per fient-, the AugKef. 

4, A man bought a piece of oloth for $20, and sold it fox 
15 J ^hat did he gain per cent. V J^. 25 per cent. 

5, A grocer bought a barrel of fiour for $8, and sold it for 
|9 ; what was the gain per ceat, ? 

As two decimal plu^a only are assigned to the rata per cent, ,12J 
is 12^ = I2i per oent., that is, the third pluco la so many tenthfl of 
1 piw cent J thua^ I per cent ia ,01, and i per ccat is ,&0& ^ ^^, cr i 
dC 1 pez eent 

A. 12i per cent, 

6» A merchant bought a quantity of goods for $318,50, and 
sold them again for $299,S9; what waa his Iqbb per cent J 

A» 6 per ceni 

7. What 33 the gain per cent, in haying rum at 40 centa n 
gallon, and scUino; it again at 42 cents a gallon 1-4. At 44 
eeiitst-lO. At 46 centa ?-15, At 50 cents ?-.25. At 54 
Hants T-35, At 60 centa f-50. A. 140 ^t <i^TiV 
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8. Bougbt a hhd, of xnolaasQ?, contxiiDing 112 gftllons, at 
26 cents a gallon, and sold it for $.286 a gallon ; what waa 
the whole gain, and what v^&a the gain per cent.? 

A. $2^912, and the gain ,1 — 10 per cent 

9. Bought fionr at $9 a barrel, and sold ft for $10,80 a 
barrel; what was the gain per cent*? A* 20 per cent* 

10. If I buy a horse for $150, and a chaiae fi>r $250, and 
fell the chaise for $350, and the horse for $100, what is mj 
gain per cent. ? A, J, 125 = 12J per cent, 

IL If I buy cotton at 15 cents a pound, and eell it for 16J 
cents, what should I gain in laying out $100? ^1. §10* 

12. Bought 20 barrels of rice for $20 a barrel, and paid 
for freight 50 cents a barrel; what will be my gain per cent, 
in selling it for $25,62/^ a barrel? A, 25 per cent 



M 
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^ IjXX» The PbincipaIi, Rate per cent., and 
Interest being giteNj to find the Time. 

1. WilHam received |18 for the interest of $200 at 6 pei 
cent. ; how long must it have been at interest? 

Tha in threat on |200 for 1 yeaj at 6 per cent ia |12; heneo, $18 + 
12 = J,&=-1J years, the required time, Aju. 

Q. What, then^ is the EutE ? 

A. Biyide the given interest by the interest of the 
principal for 1 year at the giyen rate ; the quotient wiU 
be the time required in years and decimal parts of a 
year. 

2. Paid $B9 intereat on a note of $600, the rate being 6 
per ceht^ what waa the time? A. 1 year. 

3. Paid $200 interest on a note of $1000; what waa th« 
time, the rate being 5 per cent Y A. i years, 

4. On a note of $60, there was paid $9,18 interest, at 6 per 
cent f how long was the note on mteregt? 

X 2,55 yTa.=2 yra, 6 mo. 18 da. 
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COMPOUND INTEREST. 

T liXlLI. 1. Rufus borrows of Thomas $500, which ht 
agrees to pay again at the end of 1 year, together with the 
interest, at 6 per cent.; but, being preyented, he wishes to 
keep the $500 another year, and pay interest the same as 
before. How much interest ought he to .pay Thomas at the 
end of the two years ? 

In this example, if Bufiis had piud Thomas at the end of the first 
year, the interest would have been $500 X 6 » $30, which added to the 
principal, $500, thus, 500 + 30, » 530, the snm or amount jastly doe 
Thomas at the end of the first year; but, as it was not paid then, it is 
erident, that, for the next year, (2d year,) Thomas ought to receive 
interest on $530, (being the amount of the first year.) The interest of 
$530 for 1 year is $530X6 -$31,80, which, added to $530, » 561,80, 
the amount for 2 years ; hence, $561,80 — $500 » $61,80. Compound 
Interest^ the Armoer, 

This mode of computing interest^ although strictly just, is not 
authorised by law. 



Q, When the interest is added to the principal at the end of 1 year, 
and on this amount the interest calculated for another year, and so o% 
what is it called? 

A. Compound Interest. 

Q, How, then, may it be defined? 

A. It is interest on both principal and interest 

Q. What is Simple Interest? 

A. It is the interest on the principal only. 

Hence we derive the following 

RULE. 

Q, How do you proceed? 

A. Find the amount of the principal for the 1st year, 
by multiplying as in Simple Interest ; then of this amount 
for the second, and so on. 

Q, How many times do you multiply and add ? 

A. As many times as there are years ; the last result 
will be the amount. 

Q, How is the compound interest found ? 

-4. By subtracting the given sum, or first principal, 
from the last amount. 
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Mcrrt Exercises for the Slate. 
2. What is the compound interest of $156 for 3 years? 
$156 = given sum, or first principaL 
6 



9,36 = interest and 
156 = principal, added together. 

165,36 = amount, or principal for 2d year. 
6 



9,9216 = compound interest 2d year, and 
165,36 = principal 2d year, added together. 



175,2816 ^ amount, or principal for 3d year. 
6 



10,516896 = compound interest 3d year, and 
175,2816 = principal 3d year, added together. 

185,798496 = amount. 

156 =- first principal subtracted. 



Ans. $29,798 , rejecting the three last figures, as of trifling 
value. 

3. What will be the amount of $500 for 4 years, ^t com- 
pound interest ? A, $631,238^+. 

4. What is the amount of $500 for 4 years, at simple in- 
terest? A. $620. 

5. What will be the amount of $700 for 5 years, compound 
interest? A. $936,757,%+. 

6. What will be the amount of $700 for 5 years, at simpb 
interest? X $910. 

7. What will be the amount of $1000 for 3 years, at com- 
pound interest ?-1191016. $1500 for 6 years ?-2127778fi. 
$2000 for 2 years ?-224720. $400 for 7 years ?-601452. 

A. $6167,446A+. 

8. What is the compound interest of $150 for 2 years ?-185i 
$1600 for 4 years ?-4199631. $1000 for 3 years ?-191016. 
$5680 for 4 years ?-1490869. $500 for 3 years ?-95508. 

A, 2215,896^. 

9. What is the compound interest of $600,50 for 2 years, 
i 2 ner cent. ?-242602. At 3 per cent. ?-365704. At 4 per 

''8. At 5 per cent. ?-6 155 12. At 7 per cent ?- 
per cent. V12^10S. A.t^^,SQ, 
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10. 'What is the difference between the simple interest of 
$200 for 3 years, and the compound interest for the same time ? 

X $2,203^^. 

11. What is the compound interest of $600 for 2 years 6 
months ? 

In calculating the compound interest for months and days, 
iirst find the amount for the years, and on that amount calcu- 
late the interest for the months and days ; this interest, added 
tO' the amount for the years, will be the interest required. 

A, $94,38,4+. 

12. What is the compound interest of $500 for 3 yrs. 4 mo. ? 

X $107,418,^+. 

IS. What is the difference between the simple and com- 
pound interest of $200 for 3 yrs. ?-22032. For 4 yrs. 6 mo. ?- 
60702. ror2yrs. 8mo. 15da.?-17706. X $10,044. 

As the amonnt of $2 is twice as much as $1 ; $4, 4 times as much, 
Ac, hence, we may make a table containing the amount of 1£, or $1, 
for several years, by which the amount of any sum may be easily 
found for the same time. 

TABLE, — Showing the amount of 1£, or $1, for 20 years, at 5 and 6 per cent, 
at compound interest 



Years. 6 per cent 6 per cent 


Years. 5 per cent | 6 per cent* 


1 1,05000 1,06000 


11 1,71033 1 1,89829 


2 1,10250 1,12360 


12 1,79585 1 2,01219 


3 1,15762 1,19101 


13 1,88564 1 2,13292 


4 1,21550 1,26247 


14 1,97993 1 2,26090 


5 1,27628 1,33822 


15 2,07892 1 2,39655 


6 1,34009 1,41851 


16 2,18287 1 2,54035 


7 1,40710 1,50363 


17 2,29201 1 2,69277 


8 1,47745 1,59384 


18 2,40661 1 2,85433 


9 1 1,55132 1,68947 


19 2,52695 | 3,02559 


10 1 1,62889 1,79084 


20 2,65329 | 3,20713 



14. What is the compound interest of $20,15 for 4 years, 
at 6 per cent.? 

By the Table, $1 at 6 per cent, for 4 years, is $1,26247, X 
$20,15 = $25,438, amount, from which $20,15 being sub- 
tracted, leaves $5,288/^ -f. 

15. What is the amount of $10,50, at 5 per cent., for 2 yrs, ?- 
115762. For6yr8.?-140709. For 8 year8?-155132. For 15 
yrs.T-218286. For 17 yrs.?-240661. "Eot a<;^ ^^^.V^^^^^. 

16 
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Any sum, at simple interest, will double itself in 16 years, 8 months) 
bat at compound, in a little more than half that time ; that is, in 11 
years, 8 months, and 22 days. Hence, we see that there is consider- 
able difference in a few years, and when compound interest is permitted 
to accumulate for ages, it amounts to a sum almost incredible. If 1 
eent had been put at compound interest at the commencement of the 
Christian era, it would have amounted, at the end of the year 1827, to 
a sum greater than could be contained in six millions of globes, each 
equal to our earth in magnitude, and all of solid gold, while the simple 
interest for the same time would have amounted to only about one 
dollar. The following question is inserted more for the sake of exem- 
plifying the preceding statement, than for the purpose of its solution. 
The amount, however, at compound interest, may be found, without 
much perplexity, by ascertaining the amount of 1 cent for 20 years, 
found by tiie Table, then making this amount the principal for 20 yean 
more, and so on for the whole number of years. 

16. Suppose 1 cent had been put at interest at the commencement of 
the Christian era, what would it have amounted to at simple, and what 
at compound interest, at the end of the year 1827 ? A. Simple, $1, 106X ; 
eompound, $172616474047552529470760914974711959976620a6iijL 
nearly. ''' 



EQUATION OF PAYMENTS. 

f IjXXII* Q. What is the meaning of equation t 
A, The art of making equal. 
Q. What is the equation of payments? 
A, It is the method of finding an eqnal or mean time 
for the payment of debts due at different times. 



1. In how many months will $1 gain as much as $2 will 
gain in 6 months ? .^. 6 X 2 = 12 months. 

2. How long will it take $1 to gain as much as $5 will 
gain in 12 months ? A, 60 months. 

3. How many months will it take $1 to be worth as much 
as the use of $10, 20 months ? A. 200 months. 



4. A merchant owes 2 notes, payable as follows : one of $8, 
to be paid in 4 months ; the other of $6, to be paid in 10 
months ; but he wishes to pay both at once : in what time 
ought he to pay them ? 

4 X 8 = 32 ; therefore, $8 for 4 mo. = $1 for 32 mo., and 

J0X6 = 60; therefore, $6 for 10 mo.=$l for 60 mo. 

14 ^^ 
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Therefore he might have $1, 92 months ; and he may keep 
$14, ^ part as long ; that is, ^ of 92 months, which is 92 -f- 
14, =0 mo. 13f{ days, Ana. 

Q, Hence, to find the mean time on payment^ what is the 
RULET 

A, Mnltiplj each payment by the time and the sam 
of these several products, divided by the sum of the pay- 
ments, will be the answer. 

Note, — This nxle proceeds on the supposition, that what is gidned bj 
keeping the money after it is due is equal to what is lost by paying it 
before it is due. But this is not exactly true, for the gain is equal to 
the interest, while the loss is equal only to the discount^ which is always 
lefw than the interest. However, the error is so trifling, in most oases 
which occur in business, as not to make any material difference in the 
result^ 

5. A owes B $200, to be p^d in 6 months; $300, in 12 
months ; $500, in 3 months ; what is the equated time for the 
payment of the whole ? A. 6A. 

6. What is the equated time for paying $2000, of which $500 
is due in 3 months, $360 in 5 months, $600 in 8 months, and 
the balance in 9 months ? A, ^f^^^ = 6i{ months. 

7. A merchant owes $600, payable as follows : $100 at 2 
months, $200 at 5 months, ana the rest at 8 months ; but he 
xnshes to pay the whole debt at one time; what is the just 
time for said payment? A, 6 months. 

8. I owe as follows, viz., to A $1200, payable in 4 months; 
to B $700, payable in 10 months ; to C $650, payable in 2 
years ; to D $1000, payable in 3i years ; to E $1270, payable 
in 20 months ; and to F $500, payable in 4 years ; now, what 
would be the equated time for paying the whole ? A, 22^ Jf J 
months. 

Questions on the foregoing, 

1. A man bought a barrel. of flour for 2£ 15 s. 6 d., a hhd. 
of molasses for 6£ 15 s., and a barrel of brandy for 8£ 15 s. ; 
vfhat did the whole cost? A, 18£ 5 s. 6 d. 

2. What will 9600 yards of cloth cost, at $,50 a yard ?-4800. 
At $,33l?-5200. At $,25?-2400. At $,20?-1920. At 
$,16J?-1600. At$,12i?-1200. At$,6t?-600. At$,5?-480. 

A, $16200. 

3. What is the product of 2 s. 6 d. multiplied by 2 ?-5, Bx 
4?-10. By7?-17-6. Byl0?-l-5. By-VaV\A&. 

1 A.A^1%-^^ 
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4. Divide 21£ 19 s. 9 d. equally among 6 men I Kit 

1. 3£13 8.aii |mt1 

5. Reduce 2* }i ai^d i, to the least common denommatiK I wil 

6. Change 2000 francs to federal money. A, $375. Hie 

7. jih + ,3 + jiU + 673 + TTiA^iFff. -4. 673,37605. VL 

8. Change 4500£ English or sterling money, to dollaif of \ 
4 s. 6 d. each? A $20,000. b 

9. What is the interest of $21,20 for 6 months ?-636. IW tU 
3 months 15 days?-371. For H month ?-159. For 10 days!- > 
35. For5day8?-17. For 4 davs ?-14. ^.$1,232+. ^b 

10. What is the amount of $300, at 7 per cent, for 1 yeirf- Vl 
821. At 3 per cent. ?^09. At 5i per cent. ?-31650. At 9| 5 
per cent. ?-32925. At 12^ per cent. ?-33750. A. $1613* cdsi 

11. What is the discount of' $3 15 for 10 months, at6 pv Till 
oent.?-15. Of 550 for 1 yr. 8 mo.?-50. Of $2660 for 5 jn. 7 
6 mo. ?-660. Of $121,402 for 8 yrs. 4 mo. 15 days ?-406QSL viC 

A. $765,608. vil 

12. What is the compound interest of $560 for 4 jeaifV- ^^2 
146987. For2yrs. 6mo.?-88092. For 3 yrs. ?-106968. »il 

A. $342,047. ^ 

13. A merchant hought ^oods amounting to $368,925 imil ^1 
money, and sold them agam for $488,75, payable in 2 jn.) ^ 
mo. ; how much did he gain, discounting at 6 per cenit ^ 
(Find the present worth of $l88,75 first, then subtraot to find the gdftj 

A. $56,075. 

14. Bought corn for $,60, and sold it for $,72 ; whatva fti 
the gain per cent. ? A. 20 per cent. Si} 

15. Bought 40 gallons of molasses, at 27 cents a galkn; ] 
but, by accident, 4 gallons leaked out; at what rate moifcl tsa 
sell the remainder, per gallon, to lose nothing? and howmiMl 
to gain on the whole cost 20 per cent.? 

A, 30 cents ; and, to gain 20 per cent., 36 centp. 

n 
% 



RULE OF THREE, 

OR 

SIMPLE PROPORTIOK 

liXXIU. 1. What will 3 yards of cloth come to at 20 
•d ? What will 5 yards ? Will 7 ? 8 ? 12 ? 
Ions o{ mo\aA&e^ co%\» ^^ c^^xA.^^ ^\v»^ <mLl 3 p^ 
8ind "wbat on^ gaJi^oTL ^ifCi\ <iQ^\» ^oix. ^x'xk'fek 
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cents. Then, 3 gallons are 3 times 25, = 75 cents. Proceed 
in the same manner with other sums of like nature.) What 
will 5 gallons cost ?. What will 8 ? 

3. If 4 lbs. of sugar cost 48 cents, what will 2 lbs. cost ? 
(Find what 1 lb. will cost first.) What will 6 lbs. cost ? 
What will 8 ? What wUl 12 ? What wiU 20 ? 

4. If 2 bushels of com cost a dollar, how much is it a 
bushel? What will 3 bushels cost? What will 4? What 
will 6? What will 8? 

6. If 20 yards of cloth cost 60 cents, how much is it a yard? 
What will Gxcents buy? Will 18 cents buy ? Will 30 cents? 
WiU 90? Will 300? 

6. How many pounds of cheese will 12 cents buy, if 4 lbs. 
east 48 cents ? How many will 24 cents buy ? How many 
wiU 60 cents ? How many will 108 cents ? 

7. If 4 dollars buy 2 barrels of cider, how many barrels 
will 6 dollars buy ? (Find the value of 1 first.) How many 
will 8 dollars buy? How many will 12? How many will 
24 T How many will 36 ? How many will 48 ? How many 
will 60? How many will 100? How many will 150 ? How 
many will 300? How many will 400? How many will 
600 ? How many will 800 ? How many will 2000 ? fiow 
many will 3000 ? How many will 40000 ? 

8. If you pay 16 cents for 4 oranges, how many cents will 
buy 6 ? How many 36 ? How many 48 ? How many 60 ? 

9. If 100 oranges cost 400 cents, how many cents will 4 
eost? What will 8 cost? What will 25 cost? What will 
30 cost? What will 50 cost? 

10. If 4 tons of hay will keep 2 cattle over the winter, how 
many tons will keep 6 cattle the same time ? How manv 8 ? 
How many 10? How many 20? How many 40? How 
many 60 ? How many 80 ? 

11. If 500 cattle eat 1000 tons of hay in one winter, what 
will 2 cattle eat? What will. 3? What will 5? What wUl 
20? What will 50? What will 200? 

12. If 2 penknives cost 25 cents, what will 3 cost? What 
will 4? What will 8? What will 12? What will 16? 

13. If you pay 26 cents for 2 inkstands, how many cents 
wiUbuy3? WiUbuy4? 5? 6? 7? 8? 9? 10? 20? 
30? 40? 

14. If f of a yard of broadcloth cost 4 dollars, what will f 
cost ? (If f cost 4 dollars, * will cost 2 dollars.) What will 
4? AVhatf? AVhat}? What f ? WhatlJ? What If? 
What If? What U? What I4? Wh^t. V\^ \^^'^\. ^ 
yskTda f What f? (Ifi make 1 ;f atd» ^ixwiY ^^t\ «sA X'kxj^. 

16* 
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IJ What wm V of a yard coat? What V ? ^^^^^ V^ 
What Y ? "^^ftt ¥ ? What 3 jards ? 
15. The interest of 100 dollars for 1 year is 6 dollars, at 6 

LI per ceDt< ; what is it for 2 years ? Foi S ? For 5 ? Por 7 ? 

For 9? For 12? For 20? 
16, If 6 men can do a piece of wort in 12 dajB, how long 
will it take 1 man to do the same? (1 man will bo slz times 
fis long Qi 6.) How long will it take 2 men? (2 men will 
do it quicker than 1 man.) 3 mea ? 12 men ? 
17, If 4 men build a vrall in 20 dnys, how many men would 
it require to build the same in 40 day a ? (i as many men*) 
Ie 80 days ? 
Aller the eame manner perform the following 
Exerciser Jbr iJm Slate. 
1* If 20 yards of cloth cost $10, what will 8 yarda coat! 
I 1 yard is ^ of $40 ■ that is, 40 -5- 20 — $2 a jnid ; 

P then 8 yards are 8 X 2= $16, Am. 

2. What can yon buy 15 tons of hay for. if 3 tona coSt $36 f 
I (Find what 1 t^^n will cost first,) A. $180. 
3. If 2 huahcla of oats cost 40 cents, what wiU 24 busheli 
eoatrf A. $4,80, 
4, What TsiU 25 lbs. of sngar cost, at 17 cents a pound ? 
17X25 = 14,25, Ans. 
5, If $4,25 buy 25 lbs. of sugar, how much is it a pound? 
A. 17 cents. 
6, If 3 pair of shoes cost $4,50, what will 12 pair ca^tf-lS, 
What win 8 ?-12. What will 15 ?-2250. What will 16 ?-24, 
A. $70,50. 
7, If 2 pau of sbocHngs cost 50 cents, what will 3 pair 
ooat?-75. What will 15 ?-375. What will 2* ?-625. What 
wiI180?-20. WhatwiH96?-24. What will 267 ?-6675. 
A, $121,50. 
8. What win 600 bushela of rye cost, at 84 cents a bushel?^ 
504. Whatwilll0?-840. What will 407-3360. What will 
^ 800?-672, What will 1000 f-840. What wiU 2?-16S, 

■ A, $2059,63. 
^1 9, If GO cents buy 4 lbs. of tobacco, how much will 30 cents 

■ bnj?-2. How much will 90 cents ?~6. How much will 120 
V cents ?-8. How much will $2,lO?-14 How much wiU 
^ $2,40 ?-16. X 46 lbs. 

10. If Ijiair of glorea cost 75 cents, what will 1 dozen pair 
eoat?-9. What win li doz.?"1350. What will 2 doa.f-lS, 
What Will 2i dos, T-2250. Whvit wiU 3 doz, f-27. A. «90. 
IL IfS doz, pair of eboei <ioatZI 4aTiW^,^V-aS*^sfi^\^^wa. 
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cost ?"75. What will 2^ doz. ?-2250. What will 2 doa. ?-lS. 
What will 1 J doK. ?^1350, What will 1 doa, T-9. 

j1, $6a J5. 

12. If 5 tons of hay will keep 25 sheep over the winter, 
how many e^heep can be kept on 7 tons, at the samo rate?-n35. 
On 8 tons?-40. On 15 tODsMS. On 60 tonsT^OO. On 
80?-100, J. 850, 

13. Boarding at |2.25 a week, how long will $9 last me ?-4. 
How long will |l3.50 ?-6. How long will $18 ?-8. IIow loEig 
^11 $20.25 ?-9. How long will ^9,50 7-22. A. 49 weeks. 

14. If ft man reeeive $50 for 2 months' wac^s, what is that 
B year WOO. What will 8 months' come to?-20[), 16 months' 
00 me to ?-400. If yeara' come to ?~4o0. 2 yeara^ come toT- 
600. 10 years' come to ?-3000. A $4950. 

15. What will 6 pieces of cloth, each piece containing 2D 
yard.s come to, at $1,50 a yard ?-180. What will 1 piece 
oome to ?-30. What will 3 piee^ ?-90. What will 5 pieoea ?- 
150. What wIU 10 pieces ?-300. J, $750. 

16. Bought 5 hhda, of rum, ea^h cootidninff 60 gallons, for 
SJ2 a gallon ; what do they come to ?-G00. What will 4 hhds. 
oome to ?^S0, What will 20 h hds. T-2400. A. $3480. 

17. WiUiiLm^s income is $1500 a year, and his daily expenses 
$2.50: how much will he have flared at the year's end? 

A. $587,50. 

18. If William's income had lieen $2000, how much wonM 
he have saved ?-108750. If $2500?-158750, If $3600?- 
268750. If |4000?-308750, ^.$8450. 

19. If a hhd.of molasses cost $20,16, how much is it a gal- 
n f (Divide hy the nnmber of galkns in a hhd,)-32. How 

much IS it a quart f (Divide by the number of quarts in a 
hbd,)-8. How much is it a pint ?— 4. How much is it a gill?-l^ 

#A. 45 cents- 
Tb« foregolug qnesitlDQa Iistd h&en aolved bj a mcttbod tfirmed mttu 
t^ifii. This mctbod is thoitgbt to accurd with the natural operadonki 
of th& bum on mltiid. Men in bagiucet scarcely reccr^niKe a.tiy other. 
Tho fonajility ofatntfimeot* ii rarely if ever raiule by thorn; and, when 
■v. Jt is tnatlti, they do it maru ft>r the sake of testing iha corrctitueaa of the 
|B«Uier met bod, thjin for auy practical purpuBC'. Tbt'y may bavo adopted 
i^Tmstatcmeut in the cuanDcticttiie^ut af their business, from tho circoiaH- 
■t(mc« {)f having been taught it at school ; but the longor thny coDtiDiu 
in basiDes^, tho leaa oceaaion tbey havo for it. Tbore ia another 

i method, which, conriati la aaccrtaining the ratio or rQlation which odo 
lamnbeT ba^ to another. This Is aaed more or Iqsb bj all, hut mon!i 
•xtenaiTi^ly by aclentifie meoj and those weU vcraod iu mathematicAt 
principles. 
20. If 8 pair of shoes cost 6S cents, whtit ^Ul 24 ^Vt ^sr^\ 
f of 63— 7} cents, the price ot i ^«:\I,^\l%EiV'^fc^^^v^^'^^^ 
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24 to get the price of 24 pair; thus, 24 X 7} = $1,89. But 
7} is a fraction, it would be more conyenient to maltiply 
by 24 first, and divide by 8 afte^ 
wards; as this cannot make anj 
difference, and that we may mab 
no mistake in the operation, wt 
will make a statement by writins 
the 63 cents on the right, as a thira 
term, [see operation ;) on the left 
of which we write the multiplier, 
24, as a 2d term, and, as a first 
term, the divisor, 8 : then, 63X2^ 
=1512-f-8=$l,89 the Answer.m 
before. 



smce 

OPERATION. 
Pair. Pair. Cents. 

24 , 63 
24 

262 
126 



8 ) 1612 
Ans, 91,89 



21. If 3 yards of cloth cost 24 cents, what will 6 yards cost? 
24X6=144-^3=48, theiiM; 
Or, as we know that 6 yards cost S 
times as muoh as 3 yds., that is, |=:^ 
by simply multiplying 24 by 2, it mite 
48, the answer, Uie same as before. Thii 
is a much shorter process; and, eooll 
we disooyer the principle, it would often- 
times render operations yery simple sbA 
short. In searching for this, we dial 
naturally be led to ttie consideratioa d 
ratio, or relation ; that is, the relation whioh neeessarily exists betweii 
two or more numbers. 



OPERATION. 
Tards. Yards. Cents. 
3 , 6 , 24 
6 

3)144 

Ans. »,48 



E ATIO. Q. What part of « is 6 ? 

A. |. 

Q, What part of 6i8«? 

A. I 

Q. What part of 8 18 4? 

A.i. 

«^. What part of 4 is 8 ? 

A. I 

Q, What is the finding what part one number is of another ealledf 

A. Finding the ratio; or relation^ of one nnmber ti 
another. 

Q, What is ratio, then? 

A. The number of times one ntunber or qnaniity ii 
en ■ " 'n another. 

bof 10iB9? or,whatistlierailoofl0to9r 
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Q. What is the ratio of 17 to 18? 

^. If 

Q. What is the ratio of 18 to 17? 

Q, What part of 8 ox. is 12 ox. ? or what is the ratio of 3 oz. to 12 bs. ? 
A. V^=4, ratio. 

Q, What part of 4 yards is 9 yds.? or, what is the ratio of 4 to 9 ? 
A. | = 2i. 

Q. Hence, to find the ratio of one nomher to another, how do you 
proceed? 

A, Make the namber which is mentioned last (whether 
it be the larger or smaller) the numerator of a fraction, 
and the other number the denominator; that is, always 
divide the second by the first. 



1. What part of $1 is 50 cents? or, what is the ratio of 
fl to 50 cents ? 

A. $1 = 100 cents ; then /^ = J, the ratio, Ans, 

2. What part of 5 s. is 2 s. 6 d. ? or, what is the ratio of 5 
0.to2s. 6d.? 

2 s. 6 d. = 30 d., and 5 s. = 60 d.; therefore, Jg = }, the 
satio, Ans, 

3. What is the ratio of £1 to 158.? A. |jf = f, the ratio. 

4. What is the ratioof 2 to 3? A. f. Of 4 to 20? A. 5. 
Of 20 to 4? A i. Of 8 to 63? ^.7}. Of 200 to 900? A. 
4}. Of 800 to 900 ? ^. 14. Of 2 quarts to 1 gallon ? 4. 2. 

Let us now apply the principle of ratio, which we were in 
pursuit of, to practical questions. 



PROPORTION. 22. If 2 melons cost 8 cts.,what wilUO cost? 

It is eyidenty that 10 melons will cost 5 times as much as 2 ; that is, 
file ratio of 2 to 10 is y> — 5 ; then, 5 X 8 » 40, Ana. Bat by stating 
the question as before, we harp the following proportions : — 

OPERATION. 

Kelons. Melons. Cents. 

2 , 10 , 8 



10 

2)80 



In this example, we make a 
new discovery, viz., that the 
ratio of 8 to 40 (which is V = 
5) is the same as 2 to 10, 
which is also 5 ; that is, 2 is 
the same part of 10 that 8 is 
of 40. 
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Q. WlMn, then, nizmben bear neh rdatknii eaeh other, what i 
the nnmbcn said to form t 

A. A proportioii. 

Q. How may proportion be defined, then ? 

A. It 18 an equality of ratios. 

Q. How manj nomben mast there be to fiarm » ratio? 

A. Two. 



Q. How man J to form a proportkm t 

A. At least, three. 



To show that there is a proportion between three or mon 
numbers, we write them thus : — 

Melons. Melons. Cents. Cents. 

2 : 10 : : 8 : 40, 
which is read, 2 is to 10 as 8 is to 40 ; or, 2 is the same put 
of 10 that 8 is of 40; or, the ratio of 2 to 10 is the same as 
that of 8 to 40. 

Q, What is the meaning of anteeedentf 

A, Going before. 

Q. What is the meaning of coMequent f 

A, FoUowing. 

Q. What is the meaning of eoyipUt t 
A. Two, or a pair. 

Q. What may both terms of a ratio be called ? 
A, A couplet 

Q. What may each term of a couplet Jbe called, as 3 to 4? 
A. The 3, being first, maj be called the antecedenUj 
and the 4, being after the 3, the conseqtient. 

Q. In the following proportion, viz., 2 : 10 : : 8 : 40, which an 
the antecedents, and which are the consequents ? 

A. 2 and 8 are the antecedents, and 10 and 40 tlM 
consequents. 

Q, What are the ratios in 2 : 10 : : 8 : 40 ? 

Q, In the last proportion, 2 and 40, being the first and last terms, 
are called extremes : and 10 and 8, being in the middle, are called tbi 
wteans. Also, in the same proportion, we knotD that the extremes 2 sad 
40, mnltiplied together, are equal to the product of the means, 10 and 
% multiplied together thus ; 2 X 40 = 80, and 10 X 8 = 80. Let ns try 
to explain the recuon of this. In the foregoing proposition, the IKnl 
ratio, y) ( « 6 ) being equal to the second ratio, ^ { = 5,) that is, thi 
* *os being equal, it follows that reducing these fractions ts 

iminator will make their numerators alike : thus if and 
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propoctifaBa], vtet aoxf «• laum 

^ That die product of tlie extremes will alwmjs be 
eifiial to tibe prodoct a of the means. 

Henee, with an j three tenns of a proportiQn beins S^rea, 
the fourth or absent torn maj easQj be found. Let ns take 
the last examfle: 

ifflniit ifAWma- CentB. Cmts. 
: 10 :: 8 : 40 

Uamfltjmg logedMr 8 and 10, lbs two bmmis, mak«8 SO; then S^^-t- 
40^ the kaowB extraai^ Si¥W 2, tlw oilier exiz«iBe raqiiu^ 

wIji^. 2. 

Again, let as si^pooe the 10 absent; the remaining tenns 
are 

Melons. Melonil Coits. Cents. 
2 : .... :: 8 : 40 

Bj mnltiplTiiig iogedier 40 and 2, the extremea, we haTB SO; whieli, 
divided by 8, the known mean, giree 10, the 3d tarm, or mean, required. 
Let OS exemplify this principle more folly by a praetieal example. 

23. If 10 horses consame 30 bushels of oats in a week, how 
many bushels will serre 40 horses the same timet 

In this example, knowine that the number of bushels 
eaten are in proportion to &e numbw of horses, we write 
the proportion thus 



OFERATIOSr. 
Horses. Horses. Bushels. 
10 : 40 :: 30 
40 



1|0)120|0 



By multiplying together 
40 and 30, the two means, 
we hare 1200, whieh, di- 
Tided by the known ex- 
treme, 10, i^yes 120 ; that 
is, 120 bi^els, for the 
oUier extreme, or 4th term, 
that was required. Let us 
apply the principle of ra- 
tio in finding the 4th term 



120 bushels, Jns. 
Uk this example. The ratio of 10 to 40 is f2»4, that is, 40 horses 
will consume 4 times as many busheli as 10; then 4X80 bu.*-120 
iHiAeis, the 4th term, or extreme, as before. 

Q. When any three terms of a proportion are given, what is the 
UToeess of finding the fourth term called? 

A. The Eule of Three. 
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Q. HoWj iTiOTij, may it be deflDod? 

J., It IB tKe process of finding, bj tbe help of three 
given termSj a fourth ternij between which and tho third 
term there ia the same raticj or proportion as between tht 
£6Cond and first terms. 

It will sometimei be necesHary to change tho order of the 
terms ; but this V[yii.j bo determined very easily bj the natur* 
of tho question, aa will appear by the following examples — 

24. If 8 yards of cloth cost %% what will 2 jarda cost? 

Id tbis example^ siopo 2 yat-ds will coBt a low 
earn tban S yiirds, we vrrite 2 yards for nue meaOf 
which tfaua becomes the raultiptleriatsd 3 yiird«, 
tho known extreme^ fur the divisgr; for tha Ioba 
tho njaJtiplier, nnd the greater tho div^iaor, thm 
less will bo the qtititifiot ; then, 2 K 4 = S -*- S -=- 
$1^ Ani. But multiplying by the ratio will Iw 
luaeh eaftier, 'thud ^ the rntie of 8 to 2 is |— |j 
then; 4 X i — $] , J M,, as before, 
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Yds, 
8 



Yds. 
2 



4 
~81 




k 



Trom theao iBustratioBB wo doriTO the following 



RULE, 

Q. Wbicb of the three given temii do yon write for a third t^rtn? 
A. That which is of the &ame kind with the answer. 

Q. How do yon write the other two nninbora, when t^e niiEwei' ought 
to bo greater Uian the third term ? 

A, I write the greater for a second term, and the leei 
for a first term. 

Q. How do you write th6m when th$ answer ought to ha tesa than 
die third term? 

A. The loss for a second torm, and the greater for a 
first term. 

Q. WbiLt do you do when tS^e fint and s^eocd terms are not of tlit 
laniQ denomination? 

A. Bring them to the same by Reduction Ascending or 
Descending* 

Q, What is to bo done wlien the third term coasists of mon tKai 
one den pmi nation 7 

A. Reduce it to the lowest denomination mentioaed^ bj 
Reduction. 



RULE OF THREE. 198 

Q, How do you proceed in the operation ? 

A, Multiply the second and third terms together, and 
divide their product by the first term ; the quotient will 
be the fourth term, or answer, in the same denomination 
with the third term. 

Q, How may this process of mnltiplying and dividing be, in most 
•aseSf materially shortened ? 

A, By multiplying the third term by the ratio of the 
first and second, expressed either as a fraction in its 
lowest terms, or as a whole number. 

Q. If the result, or fourth term, be not in the denomination re- 
quired, what is to be done ? 

A, It may be brought to it by Keduotion. 

Q, If there be a remainder in dividing by the first term, or multi- 
plying by the ratio, what is to be done with it ? 

A, Eeduce it to the next lower denomination, and di- 
vide again, and so on, till it can be reduced no more.* 



* Am this rule is commonly divided into direct and invene, it may not be amisa^ 
for the benefit of some teachers, to explain how they may be distinguished; also, 
to give the rule for each. 

The Rule of Three Direct Is when more requires more, or less requires less ; it 
may be known thus : more requires more, when the third term is more than the 
first, and requires the fourth term, or answer, to be more than the second; and 
lofls requires less, when the third term is less than the first, and requires the 
fourth term, or answer, to be less than the second. 

BULX 1. state the question, that is, place the numbers so that the first and 
third terms may be of the same name, and the second term of the same name 
with fhe answer, or thing sought. 

2. Bring the first and third terms to the same denomination, and reduce the 
moctoA term to the lowest denomination mentioned in it. 

8. Divide the product of the second and third terms by the first term ; the 
qnotiont will be the answer to the question, in the same denomination with the 
■eoond term, which may be brought into any other denomination required. 

The Rule of Three Inverse is when more requires less, or less requires more^ 
■nd may be known thus : more requires less, when the third term is more than 
the firs^ and requires the fourth term, or answer, to be less than the second ; 
and less requires more, when the third term is less than the first, and requiree 
the fourth term to be more than the second. 

RULX. State and reduce the terms as in the Rule of Three Direct ; then mul- 
t^ly the first and second terms together, and divide their product by the third 
term ; the quotient will be the answer, in the same denomination with the middle 



JfcU* — ^Although the distinction of direct and iiwerse is frequently made, still 
It Ib totally useless. Besides, this mode of arranging the proportional numbers 
is very erroneous, and evidentiy calculated to conceal from the view of 'the 
pupil the true principles of ratio, and consequently, of proportion, on which 
HbB tolutJon proceeds. The following example will render the absurdity more 
aimarent: — 

A certain rich farmer gave 20 sheep for a sideboard; how many sldeboarda 
nay be bouf^t for 100 sheep? 

20 sheep: 1 sideboard :: 100 sheep: 6 8ideboaidB,thA 4ai.V«nn,Qt Asna. 
17 



IW ARITHMETIC. 

M(yre Exercises for the Slate, 

25. If 600 bushels of wheat cost $1200, what will 3600 
bushels cost? and what is the ratio of the first and 2d terms? 

Perform the foregoing example, and the following, first, 
without finding the ratio; then, by finding the ratio, and 
multiplying by it. 

A. $7200. The ratio, VW = 6 X 1200 = $7200, the sam 

26. How many bushels of wheat may be bought for $7200^ 
if 600 bushels cost $1200? X 3600 bushels. I^tio, 6; then, 
6X600 = 3600 bushels. 

27. If $7200 buy 3600 bushels of wheat, what will 600 
bushels cost? A. $1200. Ratio. J. 

28. If board for 1 year, or 52 weeks, amount to llSS^ 
what will 39 weeks come to? -4. $136,50. Ratio, JX182= 
$136,50, the same. 

29. If 30 bushels of rye may be bought for 120 boshelB d 
potatoes, how many bushels of rye may be bought for 600 
bushels of potatoes? A, 150 bushels rye. Ratio, 5. 

30. If 4 cwt. 1 qr. of sugar cost $45,20, what will 21 cwt 
1 qr. cost? (Bring 4 cwt. 1 qr. and 21 cwt. 1 qr. into q!la^ 
ters first.) A, $226. Ratio, 5. 

31. If I buy 60 yards of cloth for $120, what is the eoflt 
per yard?-2. What is the cost per ell Flemish ?-150. "Wiat 
per ell English?-250. What per ell rrench?-3. A, $9. 

32. Bought 4 tuns of wine for $322,56 ; what did 1 pipe 
cost?-4032. What did 1 hhd.?-2016. What did 1 tiercel- 
1344. What did 1 barrel?-1008. A, $84. What did S 
quarts co8t?-16. What did 3 pints C08t?-12. What did! 
gills cost?-4. A. $,32. 

33. Bought 6 tuns of wine for $500,50; what did 1 pipe 
cost? ^.$41,708+. 

34. When a merchant compounds with his creditors for 40 
cents on the dollar, how much is A's part, to whom he owei 
$2500? How much is B's part, to whom he owes $1600? 

A. A's, $1000; B's, 1640. 

35. A, failing in trade, owes the following sums, viz.: to B, 
$1600,60; to C, $500; to D, $750,20; to E, $1000 ; to F, $230; 
and his property, which is worth no more than $1020,20, he 
gives up to his creditors; how much does he pay on the dol- 
lar?, and what is the amount of loss sustained by all? 

A, 25 cents on $1 ; and the amount of loss is $3060,60. 

It must appear evident to every rational mind that there can be no aoalQO 
between 20 sheep and 1 sideboard, or 100 sheep and 5 sideboards. With »■ 
same propriety it may be asked, what ratio or analogy there i» betiveen sack 
heterogenoxM quantities as 2 xooukeys and 5 merino shawls ; or betWMt T 

"wten and 4 bun of music! th.« ohq \a «(\:aaXVi «a «omRX«a^Qcu^«!Mb«E. 
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36. Bought 4 tierces of ri<je, each weighing 7 owt. 2 qrs. 
16 lbs. ; what do they come to at $9,35 per cwt. ?-285842. At 
$2,50 per qr.?-305714. At 10 cents per pound ?-34240. 

^ A. $933,956+. 

37. Bought by estimation 300 yards of cloth, for $450,60; 
but, by actual measurement, there were no more than 275 
yds. 2 qrs. ; for how much must I sell the measured yards 
per yd. so as to neither make nor lose?-1635. How much 
mnst I sell 20 yds. for so as to lose nothing?-32711. How 
much 25 yds. 2 qrs. ?-41707. How much 30 yds. 1 qr. 3 na. ? 
-49782. A. $125,835+. 

38. If a staff 6 feet long cast a shade on level ground 9 
feet, what is the height of that steeple whose shade measures 
at the same time 198 feet? A, 132 feet in height Ratio, 22. 

39. If 3 cwt. 2 qrs. 16 lbs. of sugar cost $51, what will 10 
cwt. 3 qrs. 20 lbs. cost?-Ratio, 3X51 = 153. What will 21 
cwt. 3 qrs. 12 lbs. ?-6, ratio, X 51 = 306. What will 43 cwt. 
2 qrs. 24 lbs.?-Ratio, 12; then, 12X51=612. A. $1071. 

Ifote. — The followuig examples may be performed either bj analysis, 
or by finding the ratio, or by the common rule. Perhaps it would be well 
to let the pupil take his choice. The one by ratio is recommended. 

40. If $100 gain $6 in a year, how much will $20 gain in 
the same time?-120. Ratio, }. How much will $10 gain?-60. 
Batio,A* How much will $50 gain ?--3. Ratio,}. How much 
will $75 gain?-450. Ratio, |. What will $200 gain?-12. 
Batio, 2. How much will $300 gain?-18. Ratio, 3. How 
much will $500 gain?-30, Ratio, 5. How much will $800 
gain?-48. Ratio, 8. Howmuch will $1000 gain ?-60. Ratio, 
TO. How much will $1250 gain ?-75. Ratio, 12}. Howmuch 
will $2000 gain ?-120. Ratio, 20. X $372,30. 

41. If 12 men can build a wall in 20 days, how many can 
do the same in 5 days? A, 48 men. Ratio, 4. 

42. If 60 men can build a wall in 4 days, how many men 
can do the same in 20 days? A, 12 men. Ratio, i, 

43. It 4 men can build a wall in 120 days, in how many 
days will 12 men do the 8ame?-40. Will 16 men?-30. Will 
20men?-24. Will 24 men?-20. A. 114 days. 

44. If a man perform a journey in 30 days, by traveling 6 
hours each day, in how many days will he perform it by travel- 
ing 10 hours each day ? (10 hours will require a less number 
of days than 6 hours ; that is, the multiplying or 2d term must 
be the smallest.) A. 18 days. Ratio, f X30=18, the same. 

45. If a field will keep 2 cows 20 days, how long will it 
keep 5 cows?-8. Will it keep 8 cows?-5. Will it keep 10 
cow8?-4. Will it keep 20 cows?-2. A. 19 days. 

46. If 60 bushels of grain, at |1 pei Xjxx'&V'^^^'w^ ^^sfi^ ^ 



debtf how mBTij bnehals, at $1^50 & baahel, will |>ay Uit 
ftamB?-40. HowBiaDyl>ushelaat$!,20?^0. Row m any at 
80 c&iits?-75. At 60 cents ?-120. At 40 cents f-150. At 30 
csenta?-2ClO. A. 635 bushels. 

47. How much in length that is 6 incbei in breadth will 
make a square foot? (12 inches in length and 12 in breadth 
mflke 1 square foot ; then, 6 inehea in breadth will require 
more in leogth ; that is, 6:12:: 12.)-24. IIow many 4 
inches in breadth ?-36, How many 8 inches in breadth ?-lS. 
How many IG inches in breadth ?-9. A. 87 inches. 

48. If a man^s income be $1750i a year, bow much may 
he spend each day to lay up ^400 a year? .4. ^3^70. 

49. If 6 ehillmgs make §1, New England currency, how 
much will 4 8. 6 d. mate, in Federal money ?-'J5. Will £ i. 
6d.?^,41?. WiUls.6d,?-25. Wm3s.9d.?^,62J. ^.$2,044. 

50. A merchant bought 26 pipes of wine on 6 months' credit, 
but, by paying ready money, he got it 3 cents a gallon cheaper; 
how much did he save by paying ready monev? A. $98,28. 

61. Bought 400 yards 2 qrs, of plaid for $4&6,80, but could 
Bell it; for no more than |300j what was my loss per ell 
Irench? A. $,40. 

52. If 120 gallons of water, in 1 hour, fall into a cistern 
oon tain teg 600 galloca, from which by 1 pipe 20 galloni 
run out in 1 honr, and by another 50 gallons, in what time 
will the ciitern be filled? ^.12 hours. 

53. A merchant bought 40 pieces of broadcloth, each pieoe 
eontamLng 45 yards, at the rate of $6 for 9 yards, ana sold 
it again at the rate of $15 for 18 yards; how much did he 
make in trading? A. §300. 

64. A borrowed of B $G00 for 3 years* how long ought A 
to lend B $800 to requite the favor ?-2'3, How long ought 
he bo lend him $900 ?-2, How lone $500?^-7'6. How long 
$1200 M-6. J, 9 years, 4 mo. 6 days. 

65. A gentleman bought 3 yardi of broadcloth IJ yards 
wide ; how many yards of flannel, which is only | yd* wide, 
will lino the same? 

It ig eyident it will take moro cloth which is only f yd. 
wide, than if it were IJ yd, wide; hence, IJ muat be the 

I middle term. A, 6 yds. Ratio, 2. 
56. A regiment of soldiers, consiating of fiOO men, are to 
be clothed, each suit containing 4f yds, of cloth, which is If 
yd, wide, and lined with flannel J yd. wide ; how many yarda 
of flannel wiU be sufficient to line all the suits? 
J, 8033 yds. 1 qr. IJ na. 
JTiACTIOKS, 57. If i of a \^v^ ^l ^y^xt ^^a^ ^^ of a 
doU&Tf what will i of a baxroY coatt 
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^ By aiialysis. It i& plain that, if we knew the price of 1 
l^&rrelf } of a barrel would cost f as much. If | of a barrd^ 
cost ^f of a dollar, f , or 1 baire^ will cost 8 times &b much, 

[_ibat 18, 

Or, as f is more than J, wo may make J the 2d, or nialta^ 
plying toroij as in the foregoing exam plea, thus ;^ 

f Sbliu Btls. S V 

4 I I — T*^. Then, Axi^H-^h (InTorting 4 by 

f XLYIL, then, ii j^ f ) = V/ = Slf, ^^w. 

jQr, multiplying by the ratio, thna ; the ratio of ^ to | ia j 
' i — V = ^' r^*i*^ ; then, « X /j =r I f =: $1 J, Arts, as before, * 
Or, which i8 ehviously the aame, having inverted the lat, ot 
tividing t-erni, multiply all tho fractions top;ether; that 1% 
roceed as in Diyiaion of Fraction e, (Tf XLVIL,) thua, 

! X i X A = W = $1|. ^ru., as before. 
The pupil may perform the following examples by eithef 
f the preceding methoda, but the one by analyaia is recoxEi- 
Fmended^ it being the beat exercise for the mind, 

58. If 3 lbs- of butter coat | of a dollar, what cost | lb. T 

59* If i of a bushel of wheat cost fg of a dollar, what wiH 
. bushel cost? ji. A, 

60. If 1| jdg. of cloth coat $^\, what will 1 yd. cost f A. f^ 

61. At fi*^ a pcund, what will 40 pounds cost ? A, $2^^ 

62. If i jd, cost S2/5, what Will 1 yd, cost? A. $282f. 

63. If I of J jd. cost $2, what is it a vard 7 A. $5^. 

64. If } of } of A of $1 buy 20 anpleB, hew many applow 
will 55 buy f A. 487H apples. 

65. If I o2. of gold be wortti $1,50, what is the eoit of 1 
01. t A $1,80. 

65. If 16 J yds. will make 8 coatt, how manj yards will It 
take for 1 coat? A. 2^ yds. 

67. If ^ of ) of a galloa coat ${, what wUI 5^ gallons costf 

68. If 6 yds. cost $5 J, what will 141 yds, coat? A $13|J* 
69- If J of I owt* of sugar coat Jx^oi """hat will 40 cwt, costf 

A, $82f . 
70. If i yd. of Bilk cost { of ${, what is the price of 50 yds.! 

A. |3li. 
7L If 1 owL of Hour cost $}|, what will xf ^ cwt cost? 

17* 
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72. If 3 yds. of cloth that is SJ yds, wide will mate a 
cloak, how inucli cloth that b oqIj f yd. wide will make the 
same garmeat? 

The Kurrowet the cloth, the more jardg it will take ^ hence, we make 
the greater the second tcrmj thus : | jd, : 2 J yda. i : 3 7 da, ; JU jrda., 
Am, 

73* If I leod my friend f 9G0 for | of a year^ how much 
ought he lt> lend me | of a year to requite the favor ? 

Hfl oaght not to lend me ao much iia 1 lund bim, because I am to 
k^tp the laonej leoger thuD hej therefurej mak^ % the middle term- 

74. If 12 men do a piece of work in 12 J daya, how many 
me» will do the same in ^ days f A, 24 men^ Ratio, 2. 

75. A merchant owning | of a Tessel, Eella | of his sharQ 
for $bO\)] what was the whole vessel worth ? 

f of f = i>- ^ I ; then, as | of the vessel ia $500, i m $250, 
and f , or the whole vessel, is 5 X 250 = §1250, 
Or thus: f of I 1 1 : : 500 i $1250, Ans., as .hefore. 

76. If li Ih. of indigo coat $3,84, what will 49,2 lbs, cost at 
the same rate ? A. §125,952. 

77. If $29i buy 59i yds. of cloth, what will $60 b^y f 

^.120 yds. 

78. How many yards of cloth cati I buy for $75Jj if 267i 
yds. cost $37 J ? A. 535i yds. Ratio, 2. 



COMPOUND PEOPOHTION, 

T IjXXIV. 1. If 40 men., in 10 days, can reap 200 acres 
of ^rain, how many acres can 14 men reap in 24 days f 

By analysis. If 40 men, in 10 day.?, reap 200 acres, 1 man, 
in the same time, will reap ^^ of 200 acres, that is, 5 acres, in 
10 days; and in oae day he will reap 7^ of 5 acres = /^ = ^ 

Ian acre a day ; then 14 mfen in 1 day will reap 14 times as 
much, which is 14 X i = 7 acres, and in 24 days, 24 times 7 
acres, = 168 acres, Ans, 
Perform the following aums In the same maoner, 
2, If 4 men mow 9G acres in 12 days, how many acres can 
8 tnen mow in 16 days? 
first find how many acres 1 man wiU mow la 13 day a ; then, in 1 daj» 
A, 250 acres. 
S, If a family of 8 persona, in 24 montha, apend $480, how 
much would 16 persons spend in 8 months ? A. $320. 
4. If a man travel 60 milea in 5 days, traveling Z hours each 
i^f how far will he travel in 10 dSb.»tT:a.irelm^9 hours each da,? 
I : 
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I of 60 = 12, and J of 12=4 miles, the distance which he 
travels in 1 hour; then, 4 miles X 9 hours = 36 X 10 days= 
360 miles, the Ans. 

It will oftentimes be found convenient to. make a statement^ 
as in Simple Proportion. Take the last example. In solving 
this question, we found the answer, which is miles, depended 
on two circumstances ; the number of days which the man 
travels, and the number of hours he travels each day. 

Let us, in the first place, find how far he would go in 5 
days, supposing he traveled the same number of hours each 
day. The question will then be, 

If a man travel 60 miles in 5 days, how many miles will he travel in 
10 days ? This will give the following proportion, to which, and tbo 
next following proportion, the answers, or fourth terms, are to be found 
by the Rule of Three; thus, 

6 days : 10 days : : 60 miles : miles : 
wliich gives, for the fourth term, or answer, 120 miles. In the next 
place, we will consider the difference in hours ; then the question will be. 

If a man, by traveling 3 hours a day for a certain number of days, 
travel 120 miles, how many miles will he travel, in the same number 
of days, if he travel 9 hours a day? which will give the following pro- 
portion : — 

8 hours : 9 hours : : 120 miles : miles : 
which gives for the fourth term, or answer, 860 miles. 

In performing the foregoing examples, we, in the first operation, 
multiplied 60 by 10, and divided the product by 5, making 120. In 
fhe next operation, we multiplied 120 by 9, and divided the product by 
8y making 360, the answer. But> which is precisely the same things 
we may multiply the 60 by the product of the multipliers, and ^vida 
this result by the product of the divisors; by which process the two 
statements may be reduced to one; thus, 

i^r. ;"«&]-•<•-«<"' -«- 

In this example, the product of the multipliers, or second terms, is 
9 X 10 "■ 90 ; and the product of the divisors, or first terms, is 3 X 5 «■ 
t5 ; then, 60 X 90 =- 5400 -i- 15 » 360 miles, the Ana., as before. 

Jfote, — It will be recollected, that the ratio of any two terms is tbe 
second divided by the first, expressed either as a fraction, or by its 
aqual whole number. 

Or, by comparing the different terms, we see that 60 milet 
has the same proportion to the fourth term, or answer, that 
5 days has to 10 days, and that 3 hours has to 9 hours ; henca 
^e may abbreviate the pr,oce8S, as in Simple Proportion, by 
multiplying the third terms by the ratio of the other terms, 
thus: — 

The ratio of 5 to 10 is V* =2, and of 3 to 9 is f = 3. Bat 
multiplying 60 miles by the product of the ratios 2 and 3, 
that is, 6, is the same as multiplying 60 by them EQi^^'t^^V^ % 
then, 6 X 60 = 360 miles, Ana,, as befoie. 



^ 



AKITHMBTIC. 

A'olfiv— Tliia metBodj tu most cams, will shcuicQ tho process TO17 
mat^jrinllj, and in tjo casa will it bft any longer; forj whea tlio ratioi 
iB-e frAetjons, inultiplyiog the third term by tbem (according to t^B 
rule far the multiplication of fraetionB) will in fact bo tha samo proce^ 
tf hy tbo other method. 

Q. From the proeediDg remaiks, what does Compound ProporiioQ, 
«c Double Kula of Three, appear to ho? 

A, It is find log the answer to sucb questions aa 
would require two or more statements in Simple Propor- 
tion ; orj in other words, it is wlien the relation of the 
quantity required, to the given quantity of the same kind, 
depends on several cireumstances eorabined. 

Q* Tha last qusEtioji was solved hy multiplying the third term by 
Hio product of the ratios of the other tcrma ^ what, thea^ may the pro- 
duct ho callod which le^ultd from multiplying two or more< Okl^ 
together ? 

A, Compound Eatio, 
From the preceding remarta we deriTe the following 

EULE. 

Q. TTbat tiumhfer do you make tho third term^ 
A. That which is of the same kind or denomination 
witli the answer. 

Q, Bqw do you arrange all the remaining tenas? 

A, Ta.ke auj two which are of the eame kind, and, if 
the answer ought to be greater than the third ternij make 
the ^eater the second term, and the smaller the first; 
but, if not^ make the less the second term, and the greater 
the first; then take auy other two terms of the sanm 
kind, and arrange them in like manneTj and so on till all 
the terms are used; that is, proeecd according to the 
directiona for stating in JBimple Proportion, 

Q, How do you proceod neit? 

A. Multiply the third term by the continued product 
of the second terms, and divide the result hy the 00 u- 
tinned product of the first terms; the quotient will be the 
Iburth term, or answer* 

Q. Hf>w may the operatioTi, in most cases, bo mfiterially Ehortened? 
A. By multiplying the third term by the coutinued_ 
product of the ratios of ITeic olWt t&ima. 
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Mare Exercises for the Slate, 
1. K 25 men, by working 10 hours a day, can dis a trench 
K feet long, 12 feet broad, and 6 feet deep, in 9 days, how 
many hours a day must 15 men work, in oraer to dig a trench 
48 feet long, 8 feet broad, and 5 feet deep, in 12 days? 
15 men : 25 men 
36 length : 48 length 



12 breadth : 8 breadth 
6 depth : 5 depth 
12 days : 9 days 



10 hours : hours. 



In this example, the second terms, 25 X 48 X 8 X 5 X 9, — 432000, 
and the first tenns, 15 X 36 X 12 X 6 X 12, = 466560. Then, the third 
term, 10 X 432000, » 4320000 -i- 466560 » 9 h. 15f m., the fourth term, 
CK An§, 

Or, by multiplying the third term by the ratios, thus : tbe 
ratio of 15 to 25 is f f = f , of 36 to 48 is |, of 12 to 8 is $, of 
6 to 5 is f, of 12 to 9 is f , whose products, multiplied by the 
third term,arej><|XjXjXjXioh.^,j^lj^^91u.l5j„^^ 

Ans.f as before. 

This method, it will be perceiyed, is much shorter than the former 
Bnt^ had we selected terms whose ratios would be whole niunbers, the 
process would have been shorter still, as is the case in the next ques- 
tion* The present example, howeyer, may be rendered more simple 
by rejecting equal terms as in ^ XLL; thus, the ratios,— 

ag before. 

Let the pupil perform the following examples by the common 
role of proportion first, then by multiplying by the ratio, and 
lastly by analysis. 

2. If 5 men can build 10 rods of wall in 6 days, how manj 
rods can 20 men build in 18 days ? 

In this example, the ratios of 5 to 20, and of 6 to. 18, are 3 
snd 4; then, 3 X 4 X 10 rods = 120 rods, Ans. 

The same by analysis. 1 man will build J of 10 rods, ==» 
y , i^ 6 days, and in 1 day J of V* = iS = i ; that is, 1 man 
will build I of a rod a day ; then, 20 men X 18 days X J = 120 
rods, Ans., as before. 

3. If 4 men receive $24 for 6 days' work, how much will 8 
men receive for 12 days' wort? A, $96. 

4. If 4 men receive $24 for 6 days' work, how many xnao. 
may be hired 12 days for $96 ? J.. S men. 
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5, If 8 meEt in 12 dnys, receive S96» !iow much will 4 ] 
receive for C dajs' work ? Jl* |24 

0, If 8 me a receiye $9G for 12 dajs* work, How long mmy 
4 men be hired for $24? A. 6 days/ 

7, If 9 persons ia a family spend $1512 in 1 year [or 13 
mo,) how much will 3 of the same persons spend iQ 4 months! 

A. $168. 

8, If 12000 will support a f^airison of 150 men 3 montbfr^ 
how long will $6000 aupport 4 timoa a9 many men ? (Tha 
ratioH are 3 and J ; thea, 3 X i X 3 mo.= }.) A* 2^ mo. 

9, If $100 gam $6 in 1 year, what wiU |90O gain in 8 
months ? A. |36. 

10, If |100 gain |6 in 1 year, in what time will $900 giun 
$36? A. Smontha, 

11, If the transportation of 12 cwt. S qrs,, for 400 mileii, 
ooet $57fl2, what will the ttaasportation of 10 tons, for 75 
mOes, amount to t A* $168. 

12, A usuvar put out $150 at interest, and when It had 
been on interest 8 months, he receired, for principal and in* 
terest, $160 ; at what rate per cent, per annum did he receiw 
interest f \ 

By canceling the ratios f and |, the third term wOl be Qm 
answer. A, 10 per cent 

QtKstiom on the foregoing, 

1, What will 2 yds. of cloth cost, at 50 cents (or $J) a yard? 
What will 10 yds. f What Will 100 yds. ! What will 5 yds. ? 
What will 9 yds. ? 

2, At 25 cents (or ?J) a yard, what will 4 yds. cost? What 
will 12 yds.? What will 40 yds.? What will 300 yds.? 

3, At S.33f (or $J) what wilt 6 yds. cost ? What will 9 
yds. t Will 24 yds, ? Will ^00 yds. ? Will 7 yds, ? Will 
25 yds.? 

4, At S,10| (or 14) what will 12 yds. cost f Will 13 yds. 
cost? Will 14 yds, cost? WiH 25 yds, cost ? Will 120 yds,? 
WiU 300 yds.? 

5, At $,12i (or ti) a yard, what will 16 yds. cost? Will 
06 yds.? WiU 97 yds,? WiU 100 yds.? 

6, At $,06i (or $j^) what will 33 yds, cost? Will 06 yds,! 

7, What will 4 qts, of molas'ses cost, at 2 cents a gill ? 

8, How many shiUln^ in 4£ ? la 8£ ? In 3£ 5 s. ? 
ft How many minnteft in ^ l^Qxtt^'l 'bv-YlVx^xa^-v 
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10. How many cents is i of a dollar? Is $fV? Is $1? 
38 $H Is $i? Is $i? Is $A? Is $1? Is $y\? 
Xs $A? Isll? Is$ii? I8$}? Is$li? I8$J? li 

11. How many pence in 3 s. 9 d.? In 8 s. 6 d.? 

12. How many cents in 2 s.? In 3 s.? In 3 s. 9 d.? 

13. How many cents will buy 3 slates, at 1 s. 9 d. each? 

14. How many cents are 18 d.? Are 2 s. 6 d.? Are 5 s. 
3d.? 

15. What kind of a fraction is f? Is 14}? Is } of }? la 
V? Isf? » 

16. What mixed number is equal to y ? y ? 

17. How many 5ths in 8f ? In 4i ? 

18. How many pounds in |g£? In f g£? 

19. How many pounds and shillings in 10|^£? (^£ is 
1 B.) In 8A£? 

20. How many shillings in V d-? In ijV d.? 

21. What fraction is equal to |? A? A^ 

22. What kind of a fraction is ,5 ? Is 14,3? 

23. What will be the cost of 3 books, at $,5 apiece? At 

24. What decimal fraction is equal to } ? f ? j ? 

25. Bought ,4 of a bushel of rye at one time; at another, 
y25 ; and at another, ,35; how much did I buy in all? 

26. How much is } of a shilling? f s.? (I s. is i of 12 d. 
=2 d.) } shilling? 

27. How much is } of }? Is } of J? Is i of -jV? 

28. How much is 3 times }? 3 times }? 3 times {? 

29. A man bought } of a barrel of flour for 3 dollars; how 
much was it a barrel? 

30. 3 is i of what number? 

31. 5 is i of what number? 

32. 10 is i of what number? 

33. 7 is i of what number? 

34. J of 6 is i of what number? 

35. i of 12 is J of what number? 
• 36. I of 12 is I of what number? 

37. i of 12 is i of what number? 

38. If a mMi save i of a dollar a day, how many doUart 
will he saye in 16 days? How many in 17 days? In 25 
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39. In V how many timea It 

40, In y how many times I? 
4L la ¥ how man J timoi 1? 

42. In ijV how maEy times 1 ? 

43, William gave away I apple and J. whicli was J of ol 
he had; how many had he? J is 3 times as much as i; 
hence, if IJ ia i of a certain nnmher, the number must be I 
times IJ; thus, I^ = f ; then iX3 = | = 4i, Ans, 

44, 2J^ is i of what numher? (If 21- is i, i, ot tije num?^ 
ber, ie 5 times as much; that is, 5 times 2J=) lit, ^»*- 

45. IJ is J of what numher? 
45* Ij is 4 of what number? 

47. William gave $,25 for 2,4 yda. of ribhoBi liow much 
was it a yard? 

48. Divide 3,5 by ,7. A, 5. 

49. Divide 3,5 by ,07. A. 50, 

50. Multiply 5 by ,7. A. 3,5, 

51. Multiply 50 by .07. A, 3,5, 

52. How much will J of a peck of sjilt ooat^ 
bnehel? 

53. now many drams is } of an ounce? 

54. How much is 1 of a yatd? 

55. llow much is | of a dajl 

56. How much is ^ of a minnte? 

57. If you pay 6 cents a quart for ale, how much is thai i' 
gallon? 

58. If a man earn $3 a week, bow much Is that for each 
working-day in a week? 

59. If a man travel 6 miles in 2 Hours, how far will lil 
travel in 16 hours? I 

GO. What is the ratio of 2 tK) 61 Of 5 to 2? Of 9 to Otj 
Of 6 to 9? Of 10 to 100? ^ 

61, If 20 bushels of apples cost |10, what wiU 5 bushdff 
eoat? 

62, What is the ratio of 20 to 5? 

63, If 6 gallons of watet fall into a cistern, containing 15 
pallons, in 1 hour, and 3 gallons leak out in an hour, mW 
long will it take the cistern to be filled? 

GL If 4 men, in one day, consume 3 loaves of btead, how. 
many loaves will 12 men consume in 4 days? ; 

65. If 6 men, in 12 days, reap 18 acres of grain, how masj 
ftarca will 12 men reap in 4 days? * 

&X What part of I month la 15 days? Is I day? 1b§ 
d^^s? Is 3 daye? Is 5 da^i^ lal^ ^-a-l^^ ^*Hi da.^f 
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67. What is the interest of $20 for 4 moBthsf Fof 10 
mouths? For 3 months? For 1 jeai- 4 months? 

68. What 18 the amount of $40 for 2 mo*? For 5 mo, ? Tot 

110 mo J Forlyr. 8mo.7 
69. What is the interest of $60 for 15 daya? For 10 dajs? 
For 1 day? For 5 days? For 2 mo. 15 daja? For 4 mo. IC 
days? For 1 jr. 8 mo. 15 days? 
- / 0. What must you pay a broker, who j^ives jou |20 in 
J OS ton tills, in exchange for Providence hills, at i per cent, 
commission? At f per cent.? At 1 per cent.? 

71. What is my aemand for a ell in g $600 worth of cot ton, 
flcnd guaranteeing the payment, at 5 per ceut. commisaion? 
At 7 per cent, commission? At 4 per cent.? 

72. What h the amount of Si for 1 jr. 8 mo,? 

73. What is the amount of |200 for 1 yr. 8 mo,? 

74. What, then, is the present worth of $220, due 1 yr, S 
mo. hence? 

75. What is the present worth of $530, due 1 yr* hence? 
What is the discount? 

76. A merchant, haying bought cloth for 50 centa a yard^ 
I wishes to mark it so as to gain 10 per cent, ; what price musi 
I he put oc it? (,50X110 — $,55 Ans.) What price must he 
f put on it to gain 4 per cent, ? 8 per cent. ? 20 per cent.? 

77. William bought a sled for |3, and sold it so as to gain 
10 per cent. ; what did he get fox it? 



I 
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Bxercises for the Slaie^ 

1. Bought 1 gallon of molasses for G2J cents, 1 quarter of 
flour for §lil2i, 3 lbs. of tea for |1,05, 3 yards of flannel foi 
1,87*, and 1 skein of silk for 6} cents; what was the amouul, 
of the whole? A. i3,73|. 

2. Bought 144 lbs. of raisias for $16; what was that & 
pound? j1, $,lll-f . 

3. What is the coat of 3600 yards of flannel, at $,12} a 
yurd?-450, At$,33J?-1200, AtS,20?-720, J, $2370. 

4. In 20 lbs. of siher, how many spoons, each weighing (^ - 
GR. 10 pwt. ? J, 43 spoons, and 3 0£, 10 p\Tt. rem. 

5. A bought 4 hogsheads of molasses for $84, sold 1 hog»* 
head for $25, and the remainder at the rate of 4 cents a pint; 
how much did he make on the whole? A. $1,43. 

6. Bought a hophead of sugar, weighing 12 cwt, 1 qr, 15 lbs,, 
and sold at one time 2 cwt. 2 qra. 8 fba,, at another 5 cwt. l& 
lbs,f and at another 1 cwt. 3 qrs.; how much remained uai^ 
sold? A. 2 cwt, 3 qre. 20 Ibi, .MM 

k : 3 
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T. lt£=::x { ^ t- -^ H- 

IL Tbs« 17* 4 TKcef cf c}-?di, one eantaining 8J jiji 
c»:(:^rsr Iw tiil. as:^j£r If!} Td&, and mnother 71 yds.: to 
-t-T Tiris In zbi 4 r£««? 'X 44 yd*. 3 qrs. 3i na. 

IfL VLu ^ ibe dkfa e uw bennBen i and i? -^ i* ^i 
Tveea { azii j* ^ -fi- Pw ee n i and -^7 X A* 

13. K«i::» f of a pJnea so the fraction of a pooni M 

14. Wzai is -Jie Talne cf ,003125£? X 3 qra. 

15. H:t iai:^b/d:«8 Sr25 make multiplied br ,325?-^ 
BT.ffj?-5. Bt 3y|»?-7«75. By276?-69. Sy25T,fc|l' 

16. A farmer eent a load of hay to market, which, fii 
the cart, weighed 29 cwt. 3 qrB. lo lbs.; the weight of Ai 
oan was 10 1 cwt. : what did the hay come to, at $15 a im! 

A. $14^% 

17. A merchant boag^t sagar in a hosahead, both of w 
weighed 8 cwt. 15 Ibe. ; the hogshead akne weighed 1 f^ 
qr.: what was the cost of the sugar, at 11} cents a pW 
X$86,73f. 

The two preceding questions are proper examples rnti* ^\ 
osaallj termed Tare and Trett. 

18. Bought 50 yards of broadcloth for $160,50, hoik ^ 
proving so good as'l expected, I am willing to lose $42 oath 
sale of it ; what most I demand per ell French? A, $3,555. 

19. What is my demand for selling 600 bales of cottoo,!* 
$40} a bale, at 2\ per cent conmii88ion?-550125. Foi^F^ 
cent.?-110025. For 7 per cent.?-171150. For 5} per oent^ 
13141875. A. $4676,061. ^ 

20. What is the interest of $200,50 for 2 yrs. 6 mo.?400ii 
For 5 yrs. 3 mo. 15 day8?-63658. For 6J mo.?-^16. Fori 
yr. 3 mo. 19 days?-15672. A. $115,921. 

21. What is the difference between the compound wl 
simple interest of $200 for 1 yr. 6 mo.?-36. For 3 yrJi"-' 
-2967. For 2 yrs. 6 mo. 15 day8?-1523. A, $4,85. , 

22. What is the amount of $60 for 10 yrs. 3 mo. 19daj«J- 
9709. For 8 yrs. 9 mo. 9 days?-9159. A. $188,68. . ^ 

23. Bought calico for 25 cents a yard ; how must I maij J 
BO as to gam 10 per cent, on each yard?-275. 12 per eentF g 
28. 15percent.?-287. 20 per cent.?-30. A $1,142. . ' 

24. Wnat is the difference between the discount of $2ST,i 

-%, 3 mo. 20 days, and the interest of the same som V 
tame^ AA%^%1. 
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5. Which is the most, the compound interest of $520 for 
"s., or the discount of the same sum for the same time? 
A. Compound interest, by $55,877. 
5. If 300 men, in 6 months, perform a piece of work when 
days are 12 hours long, how many men will do the same in 
onths, when the days are only 8 hours long? A, 675 men. 
r. What is the difference of time between April 1st, 1826. 
June 15th, 1829 ?-3, 2, 14. Between March 19th, 1829, 
August 20, 1826 ?-2, 6, 29. Between July 5, 1800, and 
ruary 16, 1826 ?-25, 7, 11. A, 31 yrs. 4 mo. 24 days. 
5. what is the interest of $120,60, from June 1, 1828, to 
e 16, 1829?-7537. From May 15, 1824, to August 29, 
3?-45506. From October 10, 1825, to^ovember 1, 1828?- 
5. A. $75,173+. 

liXXV. In computing Interest on Notes. 

lien a settlement is made within a short time from the date or 
uencement of interest^ it is generally the custom to proceed ao- 
ing to the following 

EULE. 

^ind the amount of the priDcipal^ from the time the 
^Test commenced to the time of settlement, and like- 
3 the amount of each payment^ from the time it was 
I io the'time of settlement; then deduct the amount of 
several payments from the amount of the principal. 

Exercises for the Slate. 

Por Talne received, I promiBe to pay Bnfiis Stanly, or order, Three Hundred 

«8, with interest. April 1,1825. 

K). Peter Mosblt. 

Hiis note were the following endorsements:— 

Oct. 1, 1825, received $100') Time, 

Aprill6,1828, « $60V 8,2,8,1,11,16,4. 

Dec 1,1827, « $120 J - 

x&i was due April 1, 1828 ? Afu. $60,73. 

CALCULATION. 

nie first principal on intecest from April 1, 1825 $800,00 

Jiterest to April 1, 1828 (36 mo.) 64,00 

Amount of principal , $354,00 

nayment, Oct. 1, 1825 ^00,00 

«lt to April 1, 1828 (30 mo.) 16,00 

Id payment, April 10, 1826 50,00 

««tto April 1, 1828 023* mo.) 6,87 

I payment, Dec 1, 1827 120,00 

Wt to April 1, 1828 (4 mo.). 2,40 

Amonnt of payments deducted.. ......««.Vi)%(^ 

Remains doe, Aprfll, 182S...... . *« V^ 
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% For value received, I promise to pay Peter Tnurty, or order, Fire HmM 
D<Alar8, with Interest, July 1, 1826. 
$600. James Gabua 

— ENDORSEMENTS. 
Jnly^ 16, 182a, received $2001 ^Vme. 
Jan. 1,1827, « $40)- 8,16,2,1, 
March 16, 1827, « $230j 6,16,1,4. 

What remained due July 16, 1828! Am. $76,16. 

3. For value received, I promise to pay William Stimpson, or order, One Ita» I 

sand Dollars, with interest. Jan. 16, 1820. f 

$1000. PnxEGtnrAJ; 

ENDORSEMENTS. |i 



March 16, 1821, received $600> TinM, 

May 1,1822, « $120 V 8, 1,10, 

July 16,1822, « |180J 8, 18> 6. 



What remained due Jan. 16, 1823 ? Ant, 



Massachusetts Rule. 

"Compute the interest on the principal sum totheilrf 
time when a payment was made, which, either alone, or 
together with the preceding payments, (if any,) exoieij 
the interest then due ; add that interest to the prinqpd^ 
and from the sum subtract the payment, or the sum i 
the payments, made at that time, and the remaind^vi 
be a new principal, with which proceed as with the M 
principal, and so on, to the time of settlement.'' - 

1. For value received, I promise to pay Jason Park, or ordtf; 8f 
Hundred Dollars, with interest March 1, 1822. 
$600. Stepheh Stivsoi. 

ENDORSEMENTS. 

May 1, 1823, received $200 ' 
June 16, 1824, " $ 80 Time. 

Sept. 17, 1825, " $ 12 I 1, 2, 1, 1, 15, 1, 
Dec. 19, 1825, *' $ 15 ' 8, 15, 1, 7, 
March 1,1826, " $100 15,10,15. 
Oct. 16,1827, " $150 J 
What was there due August 31, 1828 ? Ant, $194,41. 

The principal, $600, on interest from March 1, 1822 , 

Interest to May 1, 1823 (14 mo.) 

Amount •• 

Payment, May 1, 1823, a sum greater than the interest... 

Due May 1, 1823, forming a new principal : 

Interest on $442, from May 1, 1823, to June 16, 1824 (13i mo.) 

Amount^ carried forward.^*. 
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Amount, brought forward $471,88 

Pajment, June 16, 1824, a sum greater than the interest then 

due 80,00 



Dne June 16, 1824, forming a new principal $391,8S 

Interest on $391,83, from June 16, 1824, to March 1, 1826 

(20imo.) 40,18 



$431,99 

Payment, a sum less than the interest then due $ 12 

Payment, a sum less than the interest then due $ 15 

Payment^ a sum greater than the interest then due $100 

$127,00 



Due March 1, 1826, forming a new principal $304,99 

Interest on $304,99, from March 1, 1826, to October 16, 1827 

(19Jmo.) 29,73 

Amount $334,72 

Payment, Oct 16, 1827, a sum greater than the interest then 

due » 150,00 



Dae Oct 16, 1827, forming a new principal $184,72 

Interest on $184,72, from Oct. 16, 1827, to August 31, 1828. 

being the time of settlement (10^ mo.) 9,69 

Balance due Aug. 31, 1828 $194,41 

3. For yalue received, I promise to pay Asher L. Smith, or order, 
Nine Hundred Dollars, with interest June 16, 1820. 
$900. WiLLiAK Morris. 
ENDORSEMENTS. 

July 1, 1821, receiyed $150 ' 

Sept. 16, 1822, » $ 90 

Deo. 10, 1824, " $ 10 



June 1, 1825, " $ 20 



Aug. 16,1825, *' $200 

March 1,1827, " $300 

What remained due Sept. 1, 1828 ? Aru. |483,07. 



Time. 

1, 15, 1, 

2, 15, 2, 
11, 1,6, 
15, 1,6. 



Connecticut Rule. 

Established by the Supreme Court of the State of Connecticut in 1804. 

" Compute tlie interest to the time of the first payment; 
if that be one year or more from the time the interest 
oommenced, add it to the principal, and deduct the pay- 
ment from the sum total. If there be after-payments 
made^ compute the interest on the balance due to the 
next payment; and then deduct the ^a^ma^vt* ^^ \&jrs^^\ 
1^» 
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and^ in like manner; from one payment to another, till all 
the payments are absorbed ; provided the time between 
one payment and another be one year or more. But if 
any payments be made before one year's interest hath 
accrued; then compute the interest on the principal sum 
due on the obligation^ for one year, add it to the princi^ 
pal; and compute the interest on the sum paid, from the 
time it was paid up to the end of the year; add it to the 
sum paid; and deduct that sum from the principal and 
interest; added as above.* 

^^ If any payments be made of a less sum than the 
interest arisen at the time of such payment; no interest i$ 
to be computed; but only on the principal sum for any 
period." 

1. For yalue received, I promise to pay Peter Tnuty, or order. Out 
Thousand Dollars, with interest June 16, 1824. 
$1000. James Patwxll. 
ENDORSEMENTS. 



Time. 
.1,15, 1,1,15. 
1, 8,15,6, * 
6,10. 



July 1, 1825, reoeiyed $250 
Aug. 16, 1826, " $157 
Dec. 1, 1826, " $ 87 
Feb. 16, 1828, " $218 ^ 
What was due August 26, 1828 ? Ana, $478,82, 

■ $1000,00 principal of the note. 

62,50 interest to July 1, 1825, (12^ months.) 

$1062,50 amount. 
250,00 1st payment deducted. 



$812,50 due July 1, 1825. 

54,84 interest to August 16, 1826, (13} months.) 

$867,34 amount. 
157,00 2d payment deducted. 

$710,34 due August 16, 1826. 
42,62 interest for 1 year. 

$752,96 
oQ Qg f amount of 3d payment to August 16, 1827, (the 
' ( end of the year,) being 8} months. 

• If a year does not extend beyond the time of payment; bat, if it does, tbm 

find the amouit of the principal, remaining unpaid, up to the time of settleiMnt, 

likewise the amount of the payment or payments firom the time they were paid 

to the time of settlement, aM oednct 1^« vqosl q& ^<wa «tit«nL«mAunta f^ — '*^~ 

wuMint of the principal. 
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iefl2,2T dne Angnft 18, 1837- 

19,86 mtereat to Febnjury 18, 1823, (16 montlia*) 

21S,00 4Lb payment 

|1G4,13 dne Ffiliraarj 16, IS2S. 

11,69 inleTQSt U Augmst 26, 1823, (6i montha*) 

|47Sj82 due Angiwt2&> 1328, the time of sett] omen t. 

2, For Tains rBceivedj I promiie to pay Jolin P* Smith, or order, 
|Eigbt llQndired and SuTenty-flve Dollars, with intcroat. January l»g 
1821. Hi.s.s.Y CThombon. 

$875 

ENDORSEMENTS. 



Aag. 1ft, 1324, raceiTBd $3fiO 1 Time. 

Dec Ifl, 1825, *' laOO [3, 7, 3, 4, 6, 1, fll, 
March 1, 1826, » | 50 f fl, 15, I, 2, 
Jnly 1,1827, '* $150 J 
What was dae SeptemtieT 1, 1838? Ant. $447- 



f 

I U IjXX^TI. pRACTicK IN Compound Numbehs. 

f Operations in eompotind numhers, as pounds, Bhillings, for inAtan<»e, 
^ may be flhartened by Uk'mg aliqatit parts, aa in Pratitie* of Jt^t^dertU 
Monc^, % XXVUL 

1. What ia the cost of 28 bu&hels of salt, at 10 f, a bushel? 

In thifl eiamplo, 10 a.^ i£ j then, ^ of 2S haBhda ia tho coat in 
pounds, thua, 28 -5^ 2 = 14£, Am. 

2. What will 40 bushels of wh^at cosi at 5 b» =^ }£ a 
bushel? AtlOa. = fjE? At4a,=^i£f Atlt.= ^£l 

I. Hence, wbea the price ii an aliquot, or eyen, part 
of a pound J we divide the number of gallons, yarda, &c. 
bj this aliquot part, as in ^ XXVIII, 

Ex^dsti for thi Slai^, 
1, What will 8640 jds. of cinth cost, at 10 i.= J£ a yardT- 
I 4320. At 6 a, 8 d. ^ i£ 7-2880. At 5 b, = i£ ?-2160. At 
f 4 s, = i£^1728. At 3 s, 4 d. = i£?-1440. At 2 a, 6 d.^ 
i£Uim. At 1 a. S d. = tV£ ?-720. At 1 s,4 d,= A^?- 
^ 576. 4t 1 a. 3 d, = ^s£, ?-540, At 1 e. ^ J„£ ?-432. At 
■ 10 d, = Wfl = fy£ M60, At 8 d, = giff £ ?-2fi8. At 5 d. = 
P ^£ Um. At U ± r= ^£ 7-90. A. 16794£. 

jVbte, — The aliquot p^a of a poimd, ia the following examples^ mikj 
be fotmd In the former eiamplpi^ m 
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2. What cost 20 galls, brandy, at 6 s. 8 d. per gall. ?-6, 13,4 

3. What cost 8 yards of broadcloth, at 10 s. per yard?-t 

4. What cost 25 bushels of rye, at 5 s. per ^ushei ?-6, 5. 

5. What cost 30 bushels of oats, at 2 s. 6 d. per bushel)- 
Ans. 20£ 13 s. 4 d. 

6. What will 51 bbls. of cider cost, at 7 8. 6 d. per bU! 

i)J_|M. 

12£ 15 8. — cost, at 5 8. per bbl. 
6£ 7 8. 6 d. = cost, at 2 8. 6 d. per UL 

Aru, 19£ 2 8. 6 d.» oosl^ at 7 8. 6 d. perbbL 
Or, 
5 8.=-i£)51 



2s.6d.»iof5B.; then, i ) 12£ 15 8.= cos^ at 5 s. per bbL 

6£ 7 8. 6 d.=>cost,at2 8.6d.per1ili 

^n«. 19£ 2 8. 6d.-'co8t,atr8.6d.perlibli 
II. Hence, wben the price is not an aliquot part rf IX, 
we may first find what is the greatest even part, and tbea 
take parts of this part, and so on, for several times. 

7. AVhat will 20 yds. of cloth cost, at 12 b. 6 d. per ywdt- 
12, 10. 

8. AVhat will 40 yds. of cloth cost, at 15 s. per yd.?-30. 

9. What will 36 bushels of corn cost, at 7 s. 6 d. per bul^ 
el?-13, 10. 

10. What cost 12 bbls. of ale, at 17 s. 6 d. per bbl. ?-10,Kl 

A. 66£ 10 a. 

11. What will 5 cwt.3 qrs.21 Ibs.of sugar cost,at $9,60 ptf cvU 
2 qrs. = i cwL $9,60 

5 



1 qr. = i of 2 qrs. ; then, i 

14 lbs. = J of 1 qr. ; then, i 

7 lbs. — J of 14 lbs. ; then, i 



48,00 =» cost of 5 cwt. 

4,80 = cost of 2 qrs. 

2,40 = cost of 1 qr. 

1,20 « cost of 14 lbs. 

,60 = cost of 7 lbs. 



Ana, $57,00 » cost of 5 cwt. 3 qrs. 31 ft^ 

12. At $2,50 per yard, what will 5 yds. 2 qrs. of broadckA 
cost ?-1375. What will 4 yds. 1 qr. cost ?-10625. Will 6 1*. 
3qrs.?-16875. -4rw. $41,25. 

13. 5 cwt. 3 qrs. 16 lbs., at $4,20 per cwt. ?-2475. 

14. 3 cwt. 1 qr. 7 lbs., at $3,60 per cwt. ?-11925. 

15. 4 yds. 2 qrs., at $2,10 per yd. ?-945. 

16 4gala.2qt8.ati^,40i^^Q^l.t-1530. A.^l,4Stk 



FELLOWSHIP. ns 

FELLOWSHIP. 

If liXXTII. 1. Two boys, William and Thomas, trading 
with marbles in company, gained 80 cents ; William owned 
J of the marbles and Thomas t ; what was each one's part of 
tiie gain ? 

2. James and Rufus, owning a sled in company, sold it for 
$3 more than it cost, that is, $3 gain : Rufus owned f of it, 
and James i ; what was each one's share of the gain ? 



Q. What 18 the Rule of Fellowship ? 
A. When men are trading in company/ it ascertainfl 
the gain or loss to be shared by each. 
Q, What is called Stock, or Capital ? 
A, The money advanced or put in trade. 
Q, What is called Diyidbnd ? 
A. The gain or loss to be shared by eacb. 



1. Three men. A, B, and 0, traded in company ; A put in 
$200, B $400, and G $600 ; they gained $300 ; what was each 
man's share of the gain ? 

In this example, it is evident, that B ought to have trdoe as much 
of the gain as A, for his stock is twice as much, and C 3 times as much 
as A ; that is, each man's gain or loss ought to haye the same relation 
to the whole gain or loss, as the money he put in has to the money 
they all put in. The same principle will apply in all oases in which 
a number is to be divided into parts, which shall have a given relation, 
dr ratio, to each other, as the dividing a bankrupt's estate among hig 
creditors, apportioning taxes, &o. 

Hence, from the foregoing example, we derive the following 
proportions : — 
A's stock. 



B's stock, 
C's stock. 



$ $- $ $ 



1200 : 200 
1200 : 400 
1200 : 600 



300 : 60, A's gain, 
300 : 100, B's gain. 
300 : 150, C's gain. 



Whole stock, $1200^ 

By ratios. These are ]M/V» jVA» iV^* = h h i> then, 
300 Xi, that is, 4 of $300 = $50, A's; 1 of $300 = $10a 
B's ; and J of $300 = $150, C's gain. 




Btook, = $100, B's gain; and \ o£|6WQ,^'^%\«yS«.,=V^^^>'^^ 
gain. 
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This last method will generally be found the shortest, and bed 
adapted to business ; especially when there are several statements, ia 
which all the first terms are alike, aod all the third terms are alika 

Proof. It is plain, that if the work be right, the amonal 
of the shares of the ^ain or loss must be equal to the whole 

fain or loss; thus, m the last example, A's is fSO + B*! 
100 + C's $150 = $300, the whole gain. 



Q. What, then, is the Bulb ? 

A. As the whole stock : to each man's stock : : the 
whole gain : to each man's gain. 



2. Three merchants. A, B, and 0, gained, by trading k 
company, $200 ; A's stock was $150, B^s $250, and Cs $S)0; 
what was the gain on $1, and what was each man's share of 
the gain ? A, The gain on $1 is $} ; then, i of $150 = $37,50^ 
A's ; t of $250 = $62,50, B's ; and i of $400 = $100, Cs. 

3. A, B, and G, freighted a ship with 270 tons ; A shipped 
on board 96 tons, B 72, and C 102 ; in a storm, the seamfli 
were obliged to throw 90 tons oyerboard ; what was the loss 
on 1 ton ? and how many tons did each lose ? A, The ktf 
on 1 ton is i of a ton ; A's, 32 ; B's, 24 ; C's, 34. 

4. A and B trade in company, with a joint capital of $60(h 
A put in $350,50, and B $249,50, and, by trading, they g^ 
$lzO : what is the gain on $1, and what is each person's shan 
of the gain ? Ans. i ; A's, $70,10 ; B's, $49,90. 

5. A ship, valued at $25200, was lost at sea, of which] 
belonged to A, J to B, and the remainder to C : 'v^at is tbi 
loss on $1 ? and how much will each man sustain, supp 
$18000 of her to be insured ? Ans. f ; A's, $2400 ; B's, f 
and C's, $1200. 

Perform the following examples, in the same manner, b} 
finding how much it is for $1, or unity. 

6. A detachment, consisting of 5 companies, was sent ink 
a garrison, in which the duty required 228 men a day: thi 
first company consisted of 162 men ; the second, 153 ; the 3d, 
144; the fourth, 117; and the fifth, 108; how many met 
must each company furnish, in proportion to the \irhole nam 
ber of men ? -4. The proportion for 1 man is J • then, J (rf 
102 = 54, first company; the second, 51; the third, 48;\hi 
fourth, 39 ; and the fifth, 36 men. ^ 

7. Two men, A and B, traded in company, with a joini 
apital of $1000 ; they gained $400, of which A took $300, and 
t the remainder ; wha.t wa^ e«LQh person's stock ? Am $J 
ain requires $2i stocV. A'^^U^-^^'^A'^^^ 




^ 
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8. BividG $1000 between 4 pcrsong, &o that ilieir sliares may 
%^ to each other as 1, 2, 3, 4. A. $100, $200, $:^00, $400, 

9. A bankrupt h indebted to A ?350, to B $1000, to 
$1200p to D 1420, to E $85, to f |40, and t^ G $20 ; his whole 
estate is worth no more than $1557,50 : what ^ill ba each 
creditor's part of the property ? 

in adjusting claims of ttiis natiire, it m the genera! practice 
|to find how much the debtor pays on ^l, Wliiuh \b, in tbii 
{mm, U. A. A, $175; B, $500; C, $600; D, f2lO; E, 
42,50 ; F, $20 ; G, $10. 

10. A wealthy^ merchant^ at hia death, left an estate of 
SOOOO, to be divided among hiB 5 children in such a raannef 
bat their shares shall he to each other aa their Bgcs, which 

! 7, 10, 12, 15y 16 years j what was the shnre of each ? 
Am. $3500, $5000, $6000, $7500, $8000. 

11. A and B itiTest equal sums in trade, and clear $220, 
of which A is to have 8 ehares, becanae he spent all his tiiB» 
in managing the concerns, and B only 3 shares ; what is each 

^ jnoji^s gain t and how touch is A allowed for his trouble 7 
i^i^ns. $160 ; A's share, $100 for hU trouHe ; $60, B'a fiharc. 
^^^ 12* If a town raise a tajt of $1920, and all tb^ property in 
^bown be valued at $64000, what will that be on $1? and what 
^Krill be A'b tax, whose property is valued at $1200 ? Am, 
^U,03 on a dollar ; A's tax, $36. 

wltml and piirBouali of thfi whole lovcii, bad uliQ of each Indlvidiin^l who Jb to bfl 
taxed: itnA^ ns the whole p.umbE>r of polls ai-q rated at so ynnch each, the tax OB 
■11 the p'Al^ mmi flnt be U^&nont frojin the wliole tai, and ttia remaSndor is to 
bn bBflciBead On the jiropertj. Thi?n, to find how much any fodivldual muflt bd 

^^4ttxsd for hiA prope'Tty^ we seed onlj And how much the rf»nmiBder of the whok 

^HjflAX la oa $1, and mulUplj hli uiTentorj by It 

^^^ N*4e.--^ b frcrnie SUtes, ttix«« Hrt aNB^nHid oolf on ths real aad [lertoiu] eatalv 

^■^ the inh^hit^o^ no poI] Uie» beicig allowed. 

^H* 13. A certain town is taxed $2140 j the whole property of 
^Btho town if*?alued at $500000; there are 200 polls, which aT« 
^■Itased $,70 each ; A*b property is valned at ^1400, and he pay* 
fi>r 2 poUfl : — 

$ PotiB. t Poiiab 

C>, 6t 1300 paj^i for 2 j n*a, at 835,50, pay a for 3 j 

D'i,^'12S5, " " Ij IX " 80M0, *' '* 2 J 

E%«212&, " " S| J'a, '* S75,2&, '^ '' I: 

Fs|" 3621, " " 2j K^^' 205,30, " »2. 

What will be the tax on |1 ? and what will be A's tax ? 

20t) polla X 1^70 ^ $140, naioant of the poll taios; aod $2140 — |ldO— 

$2000, which is tf) bo asiepBed on the p roper ty $500000 : $2000 :: 

$1 ; $M, Ux oil $1< Thtii^to £Dd A's tax, hia inviuitctrj heiug $110(1, 

we proofed thus : — 

|140(JX $,04 -$56 
2 polla at 1,70 ° $ 1,40 

|iT,4.Q, Jl** w^<i\ft Vsxv A^»- 



a 
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What will be C's tax?-4940. What D'8?-5130. Wbak 
E'8?-8710. What F'8?-14624. What H'8?-3512. Whit 
r8?-334160. WhatJ'8?-1571. What K's ?-12012. 

Ans. $430,298. 



COMPOUND FELLOWSHIP. 

If liXXTIII. 1. Two men hired a pasture for $9; A 
pat in 2 oxen for 6 month8, and B 3 oxen for 5 months; whit 
ought each to pay for the pasture ? 

2 oxen for 6 months is the same as (2 X 6 =) 12 oxen ibr 
1 month ; and 3 oxen for 5 mouths is the same as (3 X^^ 
15 oxen for 1 month. 

The shares of A and B are the same as if A had put in Q 
oxen, and B 15, for one month each; hence the relation of U 
to 15 is the same as in Simple Fellowhip, thus, 
2X6 = 12^ 

27 : 12 : : 9 : $4, A's. 
27 : 15 : : 9 : $5, B's. 



3 X 5 = 15 

27 



Q. How, then, does Compound differ fi'om Simple Fellowship? 
A. Compound regards time, Simple does not. 
Q. From the preceding example, what appears to be the 

RULE? 

A, Multiply each man's stock by the time it is con- 
tinued in trade. 

Then, As the sum of the products : each man's pro- 
duct : : the whole gain or loss : each man's gain or loss. 

M(yre Exercises for the Slate, 

2. Three merchants, A, B, and C, enter into partnership! 
A puts in $60 for 4 mo., B $50 for 10 mo., and C. $80 for 12 
mo. : but, by misfortune, they lose $50 : how much loss moat 
each man sustain ? ( A's, $7,058-{-* 

Ans. i B's, $14,705+. 
( C*8, $28,235+. 

3. Three butchers hire a pasture for $48; A puts in 80 
theep for 4 mo., B 60 sheep for 2 mo., and C 72 sheep for 5 
mo. : what share of the rent must each man pay ? 

(A's, $19,20. 

Ans. \ B's, $ 7.20. 

CC's, $21,60. 
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4, Two merchante entered into partnership for 16 mo. ; A 
nt first put in stock to the amount of $600, and, at the end of 
9 months, put in $100 more ; B put in at first $750, and, at 
the expiration of 6 months, took out $250 ; with this stock 
tiiej gained $386 : what was each man's part ? 

.„, f A's, $200,797. 
"*'"• IB's, $185,202. 

5. On the first of January, A began trade with $760, and, 
on the first of February following, he took in B with $540 ; 
on the first of June following, he took in C with $800 ; at the 
end of the year, they found they had gained $872 ; what was 
•och man's share of the gain ? 

Ans. A's share, $384,929 ; B's, $250,71 ; C's, $236,36. 



MENSURATION. 

f LXXIX. SQUARE MEASURE. 

Q. What are your ideas of a Square ? A 

A, It is anything which is as 
long as it is wide. 

Q, What kind of a figure does this on 
{he right appear to be ? 

A. A square figure. 
Q, Why? 

A, Because the side AJB is as 
long as the side BC. 

Q. How many sides has this figorOi and what is their length? 
Q, How many equal comers has it? 
A. Four. 

Q, What are these comers generally called? 
A, Angles. 

Q, How, then, would you describe a Square figure ? 

A. It has four equal sides, and four equal angles. 

Q, In the above figurO| if each side be 1 foot in length, what ought 
ft to be called ? 

A. 1 square foot. 
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Q. If tho aidea of a gqutiro be each 1 yard ia A 3 fl.^ 1 jd. B 

loDgtbj oa in tho figure on the rl^ht, what ought 

A. 1 square yard, I. 

Q. ta thi3 square, I pereislvfi Ibcr^ are fiemrol "J 

smaller aquiLrea contaiDcd ia the larger. If you ^ 

«ounb all tha smaller equjaro^i allowiDg eacb one J^ 

to be I foot, how maoj Bqu&ro feet or aquana " 
Yftrda will tho J make ? DC 

<?. Why? 

A. Because there are 9 small Br|uareSj eaoh coEtamiag 
1 iq* ft. J which makes 9 eq, ft., r,ff. 1 sq. jd. 
Q. How many square feet, then, m&ke 1 Bqaars jard? 

^. 9. 

(?. If TT© multiply 3 feet fthe IflngOi of one aide) by the width. 3 
ftetr mnking 0, tho same result is produced bm before. Whai» thfru, 
will mtiltiplylHg the length of &aj *quaro by the breadth, or the hn}^ 
into iUielfjgiTo? 

A. The Bquaie feet^ square inches^ &c. centained in 
the figure* 

Q. How many sqnora ischei in & figitre 2 inoliei long &nd 2 inohet 
wide? 

A. 2X2 = 4. 

Q. How many in a figpa 4 tnohea long snd 4 inobea wide? 12 
inuboa Bquare, Lbat ia, 12 inobes long and 12 inchea wide? 8 infrb<ia 
«quarof 6 inehes s^^uaro? 20 iuchea aquara? 30 Inches square? 

Q. How many gquai-e feet in a fignro 1 foot, or 12 iiKisbBs, sqnare ? 

A. 1 square foot. 

Q, How many square inches in 1 square foot? and wby7 

A. 144 sq. in* ; hecause 12 in, X 12 iti- = 144* 

Q. Hdw many square feet in 1 iqnai^ yard? and why? 
A. 9 Fiq* ft*; because 3 ft. X ^ ft- — 9^ 

Q. How tHJWiy square yards id 1 square rod? and why? 

A. 30i eq. yda. ; hecause 5i yds* X ^ yds. = SOJ. 

Q. How HP any Bqunro feet in 1 square rod ? and why? 

A. 272jr sq. ft. ; because 16 1 ft, (the number of fee* 
in 1 rod in length) X ^H ft- =272i. 

Q, Thja figure on a B 



the right is called a 
Parallelogram: what, 

^m of a Piimlldo^am ? 

■ A. That it k a 
^^ figure wli icb ia 
B» fcu^^eir than it ia 





ia p. 



MEHSUBATION. 219 

Q, Wo se^ by thia fiffuro» that thero are two kiads of Po-rallelogrimiBi, 
1i., ABCD aad ABEF. By laspcoting thcBo they wiE bo found to bi 
quid? h.QWj IhaUf maj a ParDllelagram ha d^^Dcd? 

A, It 13 a figure irhich has its opposite sides of eqiml 
eDgthj and its opposite angles equal. 

Q. If thh figure had lieen Bquaroj and each sido 2 foot in lengtb. It 

ia plain thai it would bare oontained 4 equaro fL'ctj bnt, allowinj^ Um 

longest side to b& 2 foot, and tb« Bbortcst side only 1 foot, it ^ill, of 

Qurs?^, coataia bi;it 1 aa maay Bqnara feut : bow manjf then, does il 

mtain ? 

-^. 2 ft. (length) X 1 ft- (breadth) = 2 sq. ft. 

Q. If a fi^^M 1 inch id broad th and 1 incb in length contains 1 
■qtiaro incb^ bow maiij square inebes will a figure 1 i^iich wide a&d 3 
incbca long Qoptaio ? S incbo^ long ? 4 liLubi38 long? 8 inebes long? 
12 Inches long ? 20 inches long ? 

Q. If a liguro I Wt wide and 1 foot long contain e 1 ffquare foot^ 
how manj square feet will a flgura 1 foot wide and 2 foet long contain f 

13 ftiBt long ? 4 fnet lung ? 8 fuet long ? 10 fett long ? 
I ^. JliiW:^ tbeu, do you proceed to find tbo square feet^ incbeiSi ^ 
%i a square or parallelogram f 
' A. Multiply the length hy the breadth. 
1, IIciw many square feet in a room 10 feot long and 2 feet 
wide ? ( 10 X 2 = 20 aq. ft., Ans.) In a room 8 feet wide and 
12 feet lotig ? 20 feet long ? 

2. llow many square rods in n piece of land 4 rods wide 
and 8 roda long? 10 rods long? It rods long? 12 rodi 
long ? 10 rods long and 4 rods wide ? 



Q, When a piece of landj xn any shape, eon tains iQ sqniife rods, 
what is it called? 
A. iTOOd. 

3. How many square rods in a piee© of land 40 roda long 
and 2 rods wide? 4 rods wide ? 

Q. TVben a piece of l&nd^ in any shapQ, contains 160 eqaara loda, 
what Is it called ? 

A, 1 aere, 

4. How many squall roda ia a piece of land 20 roda long 
and 2 rods wide? How tnany such pieces will make an q<q» 
as 160 square rodsl 

5»HowwidetnuHta piece of land be, which is 80 rodt 
long, to tnake an acre ? 40 rods long ? 20 rods lone ? 

G. ILiw many flouare feet of hoards are contained ia thtt 
floor of ft room 10 feet square? 20 feet square? 10 feel 
vide and 20 feet long ? 20 feet ib14^ wxii ^^ ^^^\\^^i^\ 
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7. How many tqnare yards in a figure 8 feat long and 8 m 
wide? 6 feet square ! 10 feet loi^ and 9 fbafc wide ? flit 
long and 2feetwide! (2X6=:li2-i-9-« U jards^ifii) 
In a figure 10 feet long and 4 wide T 4. 4| yards. 

8. How many sqnare yards in 9 sqoare feet? In 106! b 
72? In99? In27? In 80? In87f 



Q, How, then, mntt Bqiuura feet^ iquartt inoIi6% ^ be dirldidf 
A. Square inohea by square inohes^ eqnaie fi^ Igr 
square feet, &c. 

Q. We are now prepared to aii0wer 
that intereeting queetioii which oconn 
in Geography, rix,, the diiferenee be> 
iween milee equare and eqiiara milea. 
The figuret on th» right are intro- 
duced for the pnrpoee of iti illnitra- 
tion. Bxamine them attentirely; then 
tell me, for inBtance, What is the dif- 
ference between 6 eqaare milei and 6 
miles square ? 

A. 5 square miles means 6 
miles in length, and only 1 in 
breadth; but 5 miles square 
means 5 miles in length and -6 
miles in breadth, making 6 
times as many miles as only 1 
in breadth ; that is, 25 square miles. 

From these illustrations we derive the following general 

BULE. 

Q. How do yon proceed to find the contents of a Square or Psr 
lelogram? 

J.. Multiply the length by the breadth. 

Exercises for ihe Slate, 

1. In a room 16 feet long and If feet wide, how w 
square feet ? A. 176. 

2. How many acres in a piece of land 560 rods long an 
rods wide? 560 X 32 = 112 square scres^Ans. 

The pupil must recollect that square inches must be dl 
by square inches, square yards by sauare yards, d». 
A. How many acres in a piece of land 370 rods wi<7 
'His long? A, ^85 acres, 20 rods. 
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4. How many rods long must a piece of land be, which is 
80 rods wide, to make 1 acre?-2. How many rods wide to 
make 4 acres ?-8. How many rods wide to make 200 acres ?- 
400. A, 410 rods. 

5. JEow many square feet of boards are contained in the 
floor of a room 40 ft. 6 in. long and 10 ft. 3 in. wide? (Re- 
duce the inches to the decimal of a foot.) A, 415,125 ft.= 
415} feet. 

6. How many acres are contained in the road from Boston 
to Providence, allowing the distance to be 40 miles, and the 
Hverage width of the road 4 rods? A, 320 acres. 

7. How many square feet are contained in a board 12 inches 
.long and 12 inches wide?-l. 12 inches wide and 24 inches 

long?-2. 3 feet long?-3. 20 feet long?-20. A, 26 feet. 

8. How many square feet in a board 1 ft. 6 in* wide and 18 
fib. 9 in. long? A, 28,125 ft. =28} feet. 

9. How many yards of carpeting, that is 1} yd. wide, will 
CDver a floor 21 ft. 3 in. long and 13 ft. 6 in. wide? 

A, 25} yards. 

10. How many feet of boards will it take to cover the walls 
of a house 30 ft. 6 in. wide, 40 ft. 9 in. long, and 20 ft. high? 
and what will they come to, at $10 per 1000 feet? A. 2850 
feet, cost $28}. 

11. How many shingles will it take to cover the roof of a 
bam 40 feet lon^, allowing the length of the rafters to be 16 
ft. 6 in., and 6 shingles to cover X square foot? what will they 
cost, at $1,25' per 1000? A, 7920 shingles; cost $9,90. 

12. What will a lot of land, 300 rods wide and 600 rods 
long, come to, at $15 an acre? A. $16875. 

13. What will a lot of land, 1 mile square, come to, at 
$20,75 per acre? A. $13280, 



1 liXXX. SOLfD, OR CUBIC MEASURE. 

Q. When a block is 1 inch long, 1 inch (hick, and 1 inch wide, how 
many solid inches is it said to contain ? 

A, 1 solid or cubic inch. 

Q. How many solid feet does a block, that is 1 foot long, 1 foot 
thick, and 1 foot wide, contain ? 

A, 1 solid or cubic foot. 

Q. If a block 1 foot thick, 1 foot wide, and 1 foot long, contains 1 solid 
foot, how many solid feet does such a Clock that is 2 feet long contain? 
Sfiaetlong? 5 feet long? 10 feet long? 20 feet long? 30 feet long? 
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Q. How many solid feet doef a bloek 2 feet long, 2 feei thick, mI 1 
fool wide contain ? 2 feet wide ? 3 feet wide t 

Q. Uow many solid inches does a Uock S inches long^ 2 inchii 
wide, and 1 inch thick, contain ? 2 inches thick f 4L Inches Uuekf 
10 inches thick ? 

Q. How, then, wonld yon proceed to find how many solid ktH, 
inches, Ac are eontained in a solid body ? 

A. Multiply the lengthy breadth, and depth together. 

1. How many solid feet in a block 4 feet thick, 2 feet 
wide, and 5 feet long? Ant. 4X2X5=40 solid feet 

2. How many solid or cable feet in a block 12 inches loo^ 
12 inches wide, and 12 inches thick? A. 1 solid foot 



Q. When a load of wood contains 128 solid feet, what is it esUedf 

A. 1 cord. 

3. How many solid feet in a pile of wood 8 feet Icm^ 4 
feet wide, and 4 feet high? A, 128, =1 cord. Howmsay 
cords of wood in a pile 8 feet long, 4 feet wide, and 8 ftet 
high ? A. 256 solid feet, = 2 cords. 



Q. In common language, we say of a load of wood bronght to niff- 
kct, if it is 8 feet long, 4 feet high, and 4 feet wide, that it is a cord, oi 
it coatains 8 feet of wood. Bat this woold make 128 solid feet; whsi» 
then, is to be understood by saying of such a load of wood that it eofs* 
tains 8 feet of wood? or, in common language, "there is 8 feet of it?* 

A. As 16 solid feet, in any form, are i of 128 ffet, 
that is, i of a cord, it was found convenient, in reckjiw 
ing, to call every 16 solid feet 1 cord foot; then 8 saoh 
cord feet will make 128 solid feet, or 1 ooid, for 8 timet 
16 are 128. 

Q. How, then, would you bring solid feet into cord feet? 

A. Divide by 16. 

4. How many cord feet in a pile of wood 8 feet long, 2 
feet high, and 1 foot wide? How many in a load 8 feet looft 
2 feet high, and 2 feet wide? 8 feet long, 4 feet wide, and 2 
feet high? 

5. If, in purchasing a load of wood, the seller should saj 
that it contains 3 cord feet, how many solid feet must there 
be in the load? How many solid feet to contain 4 cord feet? 
5 cord feet? 6 cord feet? 7 cord feet? 8 cord feet? 9 cord 

How many cord feet in a pile of wood 8 feet long, 1 fool 
* "wt high? 
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la performing l;Iiis last example, we multiply 4 feet (the height) by 
1 foot, (the width,) making 4; then, this 4 by 8 feet, (the length,) 
making 32-»-16 (cord feet) = 2 cord feet. Ant, But, instead of mul- 
tiplying the 4 by the 8 feet in length, and dividing by 16, we may 
vimply divide by 2, without multiplying-; for the divisor, 16, is 2 times 
as large as the multiplier, 8 ; consequently, it will produce the same 
result as before ; thus, 4X1 = 4 -t-2»2 cord feet^ Atu,, as before. 



Q. When, then, a load of wood is 8 feet long, or contains two 
lengths, each 4 feet, (which is the usual length of wood prepared for 
market,) what easy method is there of finding how many cord feet 
such a load contains ? 

A, Multiply the height and breadth together^ and di- 
vide the product by 2. 

7. How much wood in a load 8 feet long, 3 feet high, and 
2 feet wide? 3X2=6-*-2=3 cord feet, Ans. 

8. How many cord feet in a load of wood 2 feet high, 2 
feet wide, and of the usual length? 3 feet high and 2 feel 
wide? 3 feet wide and 3 feet high? 4 feet wide and 4 feet 
high? 4 feet wide and 6 feet high? How many cords in a 
load 4 feet high, 4 feet wide? 

9. How wiae must a load of wood be, which is 8 feet long 
«id 1 foot high, to make 1 cord foot? How wide to make 2 
oord feet? 3 cord feet? 6 cord feet? 10 cord feet? 

10. What will a load of wood 8 feet long, 3^ feet wide, and 
4 feet high, cost, at $1 per foot? > 

The Ibresoing remarks and illustrations may now be em- 
braced in me following 

RULES. 

Q. How do you find the contents of any solid or cube? 

A. Multiply the length, breadth, and depth together. 

Q, When the length of wood is 8 feet, how can you find the number 
of cord feet it contains, without multiplying by 8 and dividing by 16 ? 

A. Multiply the breadth and height together, and di- 
vide the product by 2 j the quotient will be cord feet 

Q. How do you bring cord feet into cords ? 

A, Divide by 8. 

Note. — If the wood is only 4 feet in length, proceed as last directed,* 
then, as 8 feet in length is 2 times as much wood as only 4 feet in 
length, hence ^ the result, found as above, will be the answer in cord 
feet : Uiat is, divide by 2 twice, or once by 4. 
2. 
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Ikerci$e$ for the Slate, 

h How many solid feet in a load of wood 8 feet long, 4 ftut 
wide, ftnd 3i feet high? 4x3^ = 14-4-2 = 7 cord feet, Am^ 

2, How tnsynT feet in a load of wood 5 f t^ 6 in. high^ 3 ft 9 
in. wide, and of the usual length? 

(Redoco the inehes to the. dooimaJ of & fbot) A, 10^i^^j = lfl 

FerfotiQ thut la^t example by reducing' the inehej of a foot tti ■ 
oommoti fra^tioQ, Thiii tuLhthod^ in most causes, will ho found p^refe^ 
ahle ; tlius^, t^kiag the la^t oic ample:— 

5 fr. 6 in. = 5Ht'= V; then, 3 ft. in»^3| ft.= <^ X V 
=111-^2= IjV = 10^, jifls., as before. 

3. In a Uock 8 ft. 6 in. in length, 3 fl. 3 in. wide, and 2 
ft* 9 in. thict, how many solid feet? A, Deeimallj, 75,96875 
feet= 75|i feet. By common fractions, V X ^ X V =Hi^ 
^75|i feet, Am,^ as before. 

4. If a load of wood is 8 feet long and 3 feet wide, how 
high rauBt it he to make 1 cord? 

In thia examplo, we kaow that the height, tnuUipIied hj tlio widths 
Mid this product diTidod h^ 2, mast make 8 cord feul^ thM is, I covd 
or load ; honce, 8 X £ ^ 16 -5-3 = ii feet height. Ant. 

5, If a load of wood is 5 J feet high and 8 feet long, how 
wide must it be to make 2 cords? 

3 corda ^ 16 cord feet; then, 16 X 2 = 32 -i- 5i — 6 feat wide, ^m, 
' 6, If a load of wood k SJ feet high and 8 feet long, how 
wide must it be to make 3 cords ?-9. 4 cords ?-12- 8 cords F 
-24. A. 45 feet 

7, How many solid feet of timber in a stick 8 feet lonj^ 
10 inches thick, and 6 inches wide ?-^ J. 10 feet long, l5 
inches tliick, and 1 ft. 3 in. wide?-12J. 20 ft, 6 in. long, 2i 
inches wide, and 1 ft, 9 in. thick?-71}. A, 87xV feet. 

8, In a pile of wood 10 feet wide, 3 ft. 3 in. high, and 1 
mile long, how many cord feet, and how many corda? # 

A, 10725 cord feet— 1340} cords. 

9i How many tons of timber in 2 sticks, each 30 feet lon^ 

20 inches wide, and 12 inches thick? A. 100 feet-^50— 2 tans* 

10, How many bricks 8 inches long, 4 inchea wide, and 2 J 

inches thick, will build a wall in front of a garden, which m 

to be 240 feet long, 6 feet high, and 1 foot 6 inches wide? 

A. 51840 bricks. 
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DUODECIMALS. 

f LXXXI* Q, From what is the word duodeetmala derired ? 
A, From the Latin word duodecim, signifying twelve, 

Q, In common decimals, we are accustomed to suppose any whol« 
tfiing, as a foot, for instance, to be divided into ten equal parts ; but 
liow is a foot dirided in duodecimals? and what are the parts called? 

A, Into twelve equal parts, called inches ov primes; 
snd each of these parts into twelve other equal parts, 
called seconds ; also each second into twelve equal parts, 
called thirds^Kud each third into twelve equal parts, 
called ycmr^«, and so on to any extent whatever. 

Q. What, then, are duodecimals ? 
A. Fractions of a foot. 

Q, What fraction of a foot is one inch? 
A. Jj foot. 

Q. What fraction of a foot is 1 second ? 

Q, What fraction of a foot is 1 third? 
A. T'2 0fT'2 0fT'2 = TTWft- 
Q, What fraction of a foot is 1 fourth ? 
A. ^ of tV of tV of T>4 = J543 J fl. 

Q. Now, since 12th8 multiplied by 12ths make 144th8, and -jl^ 
make ^] also, 144ths multiplied by 12ths make 1728ths, and y||^ 
make y|^ ; it is plain that we may write the fractions without their 
4^nommator8, by making some mark to distinguish them. What 
marks are generally used for this purpose? 

A, 12ths, inches, or primes, are distinguished bj an 
accent, thus; 8' signifies ^Sy, 8 inches, or ,8 primes; *l" 
= tI?> ®^ "^ seconds; 6'" = y,y1jg, or 6 thirds, i&c. 

Q. We hare seen that 12ths multiplied by 12ths produce 144ths ; 
wbaty then, is the product of 5' (inches or primes) multiplied by 7 
(inches) ? 

A, 35", that is, 35 seconds, or -jW- 

Q, What is the product of b" (seconds) multiplied by V (inches) ? 
A, 35'", that is, 35 thirds. 
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Q. What is the product of 5" (seconds) multiplied by 7" (seconds)? 

A. 35"", that is, 35 fourths. 

Q. How may the ralue of the product always be determined ? 

A, By placing as maDj marks or accents at the right 
of the piroduct as there are marks at the right of both 
multiplier and multiplicand counted together. 

Q. What, then, would V"" (fifths) multipUed by 8""" (sixths) pw- 
duce? 

A. 56"""""', that is, 56 elevenths. 

Q. What would V (seconds) multiplied by 6"' (thirds) produce? 

A. 35'"", that is, 35 fifths. 

Q. What would 8" multiplied by 3" produce ? 

A, 24"" (fourths.) 

Q. From the preceding, what appears to be the value of feet multi- 
plied hy primes or inches ? or what do feet multiplied by primes gin? 
A. Primes. 

Q, What do primes multiplied by primes give? 
A. Seconds. 

Q. What do primes multiplied by seconds give 7 
A, Thirds. 

Q, What do seconds multiplied by seconds give ? 
A. Fourths. 

Q. What do seconds multiplied by thirds give? 
A. Fifths. 

Q. What do thirds multiplied by thirds give? 
A, Sixths. 

Note. — This might be extended in the same manner to any indefinite 
length. The following table contains a few of these donoiuinationa. 

Repeat the 

TABLE. 

12"" (fourths) nuike F' (third.) 

12'" rthirds) nu* 1" rsecond.) 

12" (seconds) make 1' (inch or prime.) 

12' (inches or primes) . . . .make 1 foot. 

Q. How may duodecimals be added and subtracted 

A. In the same manner as compound numbers; 12 of a 

less denomination always making 1 of a greater, as in the 

foregoing table. 
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Q, What are duodecimals used for? 

A, For measuriog anything respecting whicli length 
ftnd breadth; also depth, are considered. 

1. How many square feet in a board 10 ft. 8 in. long, and 
1 ft. 5 in. broad? 

We have seen Hbw such an example may be performed by common 
dficimals ; we will now perform it by duodecimals. 



OPERATION. 

Length, 10 ft. 8' 
Breadth, 1 5' 



4 
10 



4" 



Ans. 15 1' 4" 



8 inches or primes = ^ of a foot, 
and y (primes) = /y of a foot ; 
then, AXA = TVi of a foot, 
that is, 40''^ (seconds) = Z^ (inch- 
es) and 4^^ (seconds): we now 
write down 4^^ at the right of the 
inches, reserving the y to be 
carried to the inches. In multi- 



plying 10 feet by the y, we say ^"^ ft*" M or 50 (inches), 
and the y we reserved makes 63'', = 4 feet and y, which we 
place under feet and inches in their proper places. Then, 
multiplying 10 ft. 8'' by 1 ft. makes 10 ft. 8^ which we write 
under the 4 ft. y. We now proceed to add these two products 
together, which, by carrying 12, after the manner of com- 
pound rules, make 15 ft. 1' (inch) 4^^ (seconds),' the Anstoer. 

It will be found most convenient in practice to begin by multiplying 
the multiplicand first by the feety or highest denomination, of the mul- 
tiplier, then by the inches, Ac, thus : — 

lX8'-8', and IftXlOfL-lOft. Then 
6' X 8' = 40" « 3', (to carry,) and 4", (to write 
down ;) 10 X 6' = 60' + 3' (to carry) - 53' - 
4 ft and 5', which we write down underneath 
the 10 and 8'. Then, the sum of these twx> 
products, added together as before, is 15 ft. 
I' 4" Ant,, the same result as the other. 

Note. — Had we been required to multiply 
15 ft. 1' 4" by feet and inches again, we 
should have proceeded in the same manner, 
carrying '" (lairds) one place farther towards 
the right, and "" (fourths) another place 
still, and so on. 



OPERATION. 
10 ft. 8' 

1 5' 



10 

4 



8' 
5' 



4" 



16 



4" 



From these examples we derive the following 
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RULE. 

Q. How do joa moldplj in doodeciBals f 

A, Begio with the highest denommation of the multi- 
plier, aod the lowest. denomiiuUion of the multiplicandf 
placing the first figure in emch prodact one place farther 
towards the right than the former, recollecting to cany 
bj 12, as in compound roles. 

MoTt EjxrcUafor the SkUf. 

2. IIow man J feet in a board 2 ft. 6^ wide, and 12 fL 3' 
lung? A.ZO^V^'\ 

3. In a load of wood 8 ft 4^ long, 2 ft. 6^ high, and 3 flS 
wide, how many solid feet? -4. 67 ft. 8^ ^^. 

XoU. — Artificers compute their woi^ by different measures. <}IsiiBf 
and mason's flat work are computed by the square foot; painting 
paviDg, plastering, Ae^ bj the square yard; fioorinf;, roofings tiling 
Ac, by the square of 100 feet ; brick work by the rod of 16^ feet» wbosi 
square is 272i; the contents of bales, cases, Ac, by the ton of 40 ealM 
feet; and the tonnage of ships by the ton of 95 feeL 

4. What will be the expense of plastering the walls of i 
room 8 A. 6^ high, and each side 16 ft. 3^ long, at $,50 per 
square yard ? A, $30,694+. 

5. IIow many cubic feet in a block 4 ft. 3^ wide, 4 ft. G^ 
long, and 3 ft. thick? A. 57 ft. 4^ 6^^ 

6. IIow much will a marble slab cost, that is 7 ft. 4^ lomL 
and 1 ft 3^ wide, at $1 per foot? $9,16|. 

7. IIow many square feet in a board 17 ft. 7^ long, I ft. O' 
wide? A.24t\.l(/iy\ 

8. IIow many cubic feet of wood in a load 6 ft. 7^ long, 3 
ft. 5^ high, and 3 ft. 8^ wide ? , ^. 82 ft. y Sf^ 4^^^ 

9. A man built a house consisting of 3 stories; in the upper 
story there were 10 windows, each containing 12 panes rf 
glass, each pane 14^ long, 12^^ wide ; the first and second 
stories contained 14 windows, each 15 panes, and each paofl 
IG'' long, 12'' wide : how many square feet of glass were tnert 
in the whole house ? A, 700 sq. ft 

10. What will the paving of a court-yard, which is 70 & 
long, and 56 ft. 4/ wide, come to at $,20 per square ? 

A, $788,66}. 

11. IIow many solid feet are there in a stick of timber 70 

-'thick, and 18^ wide? X 131 ft. 3^ 
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Questions on the foregoing, 

1. How many pence in 1 s. 6 d. ? How manj cento? 

2. What will 4 yards of cloth cost, in cents, at 1 8. 6 d. per 
yard ? At 3 s. per yard? At 4 s. 6 d. ? At 6 s.? At 9 s.? 
At 10 8. 6 d.? 

3. If a i^aan consume 1 lb. 9 oz. of bread in a week, how 
much would he consume in 1 month ? 

4. At 4 cents for 1 oz., what would I lb. cost? 
6. At 4 cents for 2 oz., what would I lb. cost? 

6. At 4 cents for 8 oz., what would 2 lbs, cost? 

7. If a man spend $2^ per day, how many days would he 
be in spending 14}? 86}? $12i? $20? • 

8. How many marbles, at 4 cents apiece, must be given / 
for 10 apples, at 2 cents apiece ? 

9. How many yards of cloth, at $4 per yard, must be given 
for 6 bbls. of cider, at $2 per bbl.? For 8 bbls.? For 12 
bbls.? For 18 bbls.? 

10. What part of 1 month is 1 day ? 2 days ? 4 days ? 5 
days ? 6 days ? 7 days ? 10 days ? 20 days ? 29 days ? 

11. What is the interest of $1 for 12 mo.? 10 mo.? 9 
mo. ? 6 mo. ? 3 mo. ? 1 mo. ? 15 days ? 

12. What is the interest of $6 for 1 yr. 2 mo.? 2 yrs.? 
1 yr. 1 mo. ? 9 mo. ? 2 mo. ? 1 mo. ? 15 days ? 10 days? 
6 days ? 5 days ? 1 day ? 

13. What is* the amount of $1 for 6 mo. ? 3 mo. ? 2 mo. ? 
1 mo. ? 15 days ? 

14. Suppose I owe a man $115, payable in 2 yrs. 6 mo., 
without interest, and I wish to pay him now; how much ought 
I to pay him ? 

15. What is the discount of $115, for 2 yrs. 6 mo. ? 

16. William has } of an orange, and Thomas } ; what part 
of an orange do both own ? 

17. Harry had | of an orange, which he wished to divide 
equally between his two little sisters ; can you tell me what 
part of an orange each one would receive ? 

18. Which is the most, ,5 of 20, or ,25 of 40? 

19. How many times can you draw } of a gallon of cider 
from a barrel containing 30 gallons ? How many times \ of 
a gallon ? How many times J of a gallon ? How many times 
i of a gallon? 

20. A man, failine in trade, is able to pay his creditors 
only $,33i on the dollar; how much will he pay on $3 ? On 
$4? On $12? On $13? On $300? 

21. A man, failing in trade, 'waa «^Aft\o^^i Qi^^%^Si^^se^ 



230 ABITHMETIC. 

the dollar; hfiw much woald he pay on a debt of $4 ? $6? 
$10? $9? $20? $100? $600f 

22. Two men bought a barrel of floor for $10 ; one gsTe 
$3, and the other $7 : what part of the whole did each paj! 
"\Vhat part of the flour must each have? 

23. If 30 bushels of oats cost $10, what is that a boshd? 
What will 5 bushels cost ? What will 20 bushels f 

24. If 3 men mow a field in 8 days, how many men will 
mow the Fame in 2 days ? In 1 day ? In 4 days ? 

25. Two men, A and B, hired a pasture ; A paid $3, and 
B S.5 ; what fractional part of the whole did each pay? The 
profits from the pasture were $16; what wlis each man's shan 
of the ^in ? 

26. Three men, A, B, and C, are eno^ged in trade ; A pots 
in $4, B $5, aod G $6; they gained $60: what is each one's 
share of the gain ? 

27. Two men, A and B, hired a pasture for $12 ; A pot m 
1 cow 4 months, and B 2 cows 3 months ; what ought each 
to pay ? 

28. A merchant haying purchased a piece of broadcloth fi)r 
$2 per yard, wishes to make 20 per cent, on it ; what price 
must he ask for it? 

29. William has J of a dollar, Thomas -j^y, and Harry I ; 
how many cents have they in all ? 

30. A merchant sold calico at $,22 per yard, and theiebj 
gained 10 per cent.; what did it cost him per yard ? 

31. Harry, having } of an orange, gave J to Thomas, who 
gave ^ of bis part to his little brother, aqd kept the remainder 
himself; what part did he keep? How much is ^ of } ? How 
much does i of i of } from i^ leave ? 

32. How much is 1 X i of j ?-l. How much is 1 X f cf J? 

33. What is the quotient of f divided by f ? 

34. How much does } exceed ,75 ? 

35. How much does | exceed -fj^ 

36. How many strokes does a regular clock strike in 2 
hours? 3h.? 4h.? 5 h.? 6h.? 7h.? 8 h.? 9 h*? 10 
h,? 11 h.? 12 h.? 24 h.? 

37. How many square feet in a board 12 inches wide, and 
48 inches long ? 36 in. long ? 72 in. long ? i 

38. What part of an acre of land is there in your father^ 
garden, allowing it to be 4 rods long and 2 rods wide ? 4 rods 
wide? 

39. How many cord feet of wood are contained in a load 3 
eet wide, 2 feet high, and of the usual length ? How man/ 
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feet in a load 6 feet high and 3 feet wide 7 2 feet high and 
6 feet wide? 4 feet high and 2J feet wide? 

40. How many solid feet in a block 12 inches long, 12 
inches thick, and 12 inches wide ? 12 inches long, 12 inches 
wide, and 6 inches thick ? 

41. How long will it take to count $1000, at the rate of 50 
a minute ? 

42. What is the diflference between 4 square feet and 4 feet 
square ? 10 miles square and 10 square miles ? 3 rods square 
and 3 square rods ? 

A parenthesis, enclosing several numbers, signifies that these num- 
bers are to be taken together, or as one whole number j but, when per- 
forming subtraction and addition with these and other numbers, they 
maj be taken either as before, or one by one, thus : — 

(16 + 4) X 3 = 60, read 16 + 4 = 20 X 3 =« 60. 
Or, (16 X 3) == 48. 4 X 3 =« 12. Then, 48 + 12 = 60, the same as before. 

43. (9 + 3) + 8 = how many ? A. 20. 

44. (9 — 3) — 4 = how many ? A. 2. 

45. (15 -f 5) X 4 = how many ? A, 80, or 60 -f 20. 

46. (15 — 5)X4 = howmany? A40,or60 — 20. 

47. 9 + 3) -i- 3 = how many? A, 4, or 3 -f 1. 

48. (9 — 3)-i-3 = howmany? A2, or3 — 1. 

49. (12— 8)-f-(3 + l) = howmany? ul. 1, or3 — 2. 

A line, or vinculum, drawn over numbers, is sometimes 
used instead of a parenthesis. 

60. 4 + 8 X 12 = how many ? A. 144, or 48 + 96. 

51. 2£4s. X 2 = how much ? A.£iS a. 

52. (2 8. 6 d.) X 2 = how much ? 

53. (7 s. 6 d.) X 4 = how much ? 

54. 3X3 X 2X10 = how many ? 

55. How many minutes of motion make 2 degrees of 
motion ? How many seconds of motion make 3 minutes of 
motion ? 

56. How many degrees is the circumference of the earth ? 

57. The earth, you know, turns round once in every 24 
hours, or, in common language, the sun moves round the 
earth in that time ; in what time, then, will the sun travel 
over 15° (degrees) ? and why ? A, 1 hour for 360° — 24 h. = 
15°. 

58. In what time will he travel over 1° (degree) of motion? 

A,-f^ofl hour, or ^ of 60 min., = 4 min. 

59. In what time will he travel over V (minute] of motion? 

A, -^ of I min., or ^ of 60 ^^<i.^=i4^^^'3vs.^^ 
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Q. By the foregoing we see that eyerj degree of motion makeit 
diffuronce in time of 4 minutes, and eyerj minute of motion a diffenow 
of 4 seconds. Now, since longitude is reckoned in degrees, round tb 
earth, can you tell me how to find the difference in time between OM 
place and another after knowing their difference in longitnde? 

A. Multiply the differeDce of longitude in degrees and 
minutes by 4; the product will be their difference is 
time, in minutes and seconds. 

GO. What is the difference in time between two plaoe& 
whoso difference in longitude is 2° 4''? A. 2*» 4^X4 = 8 
minutes and 16 seconds, the difference in time. 

Gl. What is the difference in time between two placa 
whose difference in longitude is 5° 1(K ? ul. 20 m. 40 se& 
What, when the difference of longitude is 8^? A. Z2 vk 
Is 10°? A. 40 m. Is 15°? X 60 m. = l hour. Is 15^ 
15^? Xlh. Im. 

Q. The sun travels from east to west : which place, then, will hi* 
the earliest time? 

A, The one most easterly. 

02. There are two places, the one situated in 10^ E. longt* 
tudc, and the other in 4° E. longitude ; what is the difference 
in time between those two places ? When it is 24 miautes 
past 6 o'clock in the former, what hour is it in the latter? X 
t24 minutes, difference in time ; then, 10° being the mort 
easterly place, it is there 24 minutes earlier than at 4° ; that 
is, when it is 24 minutes past 6 at 10^ it is only 6 at 4^ 

C3. Boston is situated about 6° 40^ E. longitude firom the 
city of Washington ; when it is 2 o'clock at Washington, what 
o'clock is it at Boston ? ^. 26 m. 40 sec. past 2 o'clock. 

64. ''I recollect of reading a story once of a gentleman 
going to a foreign country, who had a fancy to look tfc a 
bright star every evening, at the same moment, with a certain 
lady whom he left behind, and they agreed to look at it tt 9 
o'clock ;" but it seems that, when the gentleman was in a 
different longitude, the time would, of course, be different, 
as, for instance, when he was in longitude differing 30^ W. 
from where the lady was, she most probably had retired to 
rest, and was, perhaps, asleep, while he was gazing at tha 
star. Can you tell me what o'clock it was, then, where ah« 
was ? When he was 60° of W. longitude from her, what hour 
of the night was it at the place where the lady resided ? 

Exercises for the Slate, 

wn three millions, three hundred and three 
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2. Whai is the difierence beiwean 50 eaglee and 459 (^ 
unes? A. $40,10, 

3. What number is that, which, being dirided bj 65, the 
fngnotient will be 42? A. 2730. 

4. A cap tain » 2 lieutenants, and 30 seameDi take a prl^ 
rorth $7002^ -which they divide into 100 aharea, of which tha 
saptain takes 12, the two lienteuants each 5, and the remain- 
ier is to be divided equally amt>ng tlie sailors; how much will 

l^ch man receive f A. Captain's share, |840,24j each lieu- 
f tenant's, $350,10, and eaeh seaman's, $182,052, 

5. Bring $400 into crowns, at 6 a. 8 d. each. J, 360 crowns. 

6. Washington waa born a. d, 1732; how many years old 
rould he have been, had he lived until the end of the year 

ri827 ? and how many aeconda old, allowing the year to con- 
tain 306 1 days? A, 95 year^, 2097972000 seconds, 

7p The wheels of a cart are 5 feet in circumference, and that 
of a wheelbarrow 27 inches; bow many mure times wBl the 
[Ifltter turn round than the former, in goinc round the earth? 
How many more times in going through the earth, allowing 
the diameter to be J of the circamlerence? A. 322024KU 
times round tho earth, 107G41G0 times through it. 

B^ How many minutes is it from the commencement of the 
Christian era to the end of the year 1827? A. 960928920, 

9. Jacob, by contract, was to serve Laban for his two 
daughters 14 years; when he had aqcompliehed 10 years, 10 
mo., 10 weeks, 10 days, 10 hours, 10 minutes, how many 
minutes bad he then to serve? A, 1416350, 

10* Reduce ^Jf to its lowest terms. A. ||. 

IL What is the value of ^ of a cwt.? A, 1 qr. ^ Ibs, 

12. What is the amount of ,5 ,05 ,005 ,555 ,18765 and 
8567? A. 8568,29765, 

13. Divide A t>J ^r^ ^- ^■ 

14. From 17 f take i of i uf 14}, A, iSJf. 

15. Keduce Y*^ to * miied number, A. 45|f . 

16. What is the Value of ,425 of a pound? A. 8 a. 6 d» 
17 » Keduce 14 s. 6 d* 3 qrs. to the decimal of a pound. 

A, J281+. 

18. From ,1 of a pound, take ,0678 of a pound. A, ,0322. 

19. If yoti give |60 for 25 yards of cloth, what will 1 yard 
cost? A, $2,40, 

20. A merchant sold 8 bales of linen, 6 of which contained 
15 pieces each, and in each piece were 40 yards ; the other 2 
bales contained 12 pieces each, and in each piece were 27 yarda ; 
irhat did the whole amoant to, at Sl| per yard? A. $5310, 

^ '2L A man, dying, left 110024 to his wife and 2 eaoa^ta Va 
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divided as folio wa : to his T^ife f , to hia eldest son f of tbe re- 
mam der, and to his joungest son the rogtj what is the share 
of each? A. $3759 to hm wife, $2506 to Lis eldest son, $3759 
to his joungeat. 

22. A frirmer eold a grocer 20 Imahela of rye, at $ J5 per 
bushel J 200 lbs. of cheese, at 10 cents per lb. ; in exchange 
for which he recoiled 20 gallons of molassea, at 22 centa per 
gftllon, and the balauoe in moaej; how much money did he 
receive? A. 1^30,60. 

23. A has 150 yards of linen» at 25 centa per yard* which 
he wishes to exchange with B for muslin at 50 cents per 
yard; how much muslin must A receiire? A. 75 yds, 

24. A gaTcBSOOyda. of broadcloth, at $2,50 per yd., for 600 
umbrellas; what ware tho unabrellaa apiece? A. $2,083+, 

25. A farmer sold a grocer 20 bb Is, of apples, each barrel 
contaming 3 bushels, at 40 cents per bushel-i24j 30 bushela of 
ot^rn, at 00 ceots per buahel— 27 j 500 lbs* of cheeaej at 8 cents 
per pound^O- 200 lbs. of butter, at 17 cents per pound-34; 
75 bu. of tvirnipj?, at 19 cents per bu -1425 ] 40 bu, of barley, 
at $1} per bu.-50; 25 bn. of rye, at 95 tenis per bu."2375; 
and, ia eichangc, the farmer has received 2 bbla- of cider- 
brandy, at 42 cents per gal. -26 46; 4 hbla, of flour, at $8| per 
barrel-35; GO gals, of molagaca, at 34 cents per gal .-20 40; 
40 gals, of wine, at $1,50 per gal.-OO ; 10 ibs. of tea, at 73 
cents per lb.-730| |40 in cash ; and he asreea to take up what 
is still due Mm^ in rice, at 7 cents per lb. ; how many Iba. of 
rice must the grocer give the farmer to babiuce tho account f 

A. 340 lbs. 9 ot. 2j dr. 

26. What (|uaiitifcy of cider, at $1,20 per barrel, will buy 
2 barrels of rum, at $2 per gallon? A, 105 bbla. 

27. A man exchanged 40 bushels of salt, at $U50 per bu.^ 
for 200 bu, of oata, at 25 cents per bu* j how much waa the 
balance in his favor? A. $10. 

28. A sold B 10 cwt. of sQgar, at ^ cents per lb.-14784; 
20 bbls. of flour, at ^lU per bbL-225 ; 17 chests of tea, each 
containing 8 ewt,, at 53 cents per lb,-S07296} 30 tierces of 
rice, at $36 per tierce-lOSO ; for which B gave up A his note 
of $400, that had been on bterest 6 yrs. 7 mo. 15 dayB-559; 
in addition to which B gave A 700 dozen of wax candles, at 
$1,14 per doKen-79B' and for the balance A consents to take 
B's note, payable in 2 J yearg, without interest; but B, unex- 
pectedly receiving aonie money, wishes to advance the cash, 
instead of giving his note; what sum of ready money onghi 
ja to pay A, discounting at 5}^ per cent.? A, i>718 1,362+* 

'" A had 200 bbla ot ftout^ ut $10,50 ^er bbh, for which 




QUESTIONS 2S6 

B gave him $10D0 in money, and the rest in molasse?, at £0 
cents per gallon ; how many hogaheads of moksiea did ha 
receire? A. 80 hhds. 10 gala. 

30» A has linen cloth, worth $,20 per yard j but, m barter 
ing, he will receive $,30; B hajs broadcloth, worth $4,60 per 
yard, ready money j at what price ought B to rate his broikd- 
^oth| to be in proportion with A'a bartering price? 

$,20:$4.GO::$,30i^6,90, ^/w. 

Or, mnltiply $,30 by tlie TiLtio of 20 to $4,60, that Ja, 23 j tbas, 23 X 
39— t^i^O j foTt $4,60 htmg 23 times as much as 2l>Jt Is pMu tbat 23 
tEme^ $,30, A's bartering pricey will give E'a bartering prioe, ^m, $6,9(k 

SLA merchant, In bartering with a farmer for wood at $5 
per cord, rated his molassea at 25 dollars per hhd., which was 
worth no more than $20; what price ought the farmer to ha^e 
^ked for big ww>d to be equal to the merchant's baxteriug 
lirtce? A. $6,25. 

Th^ last ten esamplea are proper queationB in a rale uauallj 
d&lied Barin; 

32, What number ia that, which, being multi plied by 15 p 
villmakef? A. b^, 

33. What number is that, wliich, being divided by 15, will 
make Jjj? A. J. 

34. What decimal ia that, which, being maltipUed by ,625, 
^U make ,25? A. ,4 

35, At $,75 per baehel, how much rye can be bought for 
fl50?-200. For 3600 ?-^00, For$75?-i00. A, 1100 buahels, 

30, (800 + 12 + 88) -i- (50,5} = bow many? A. 20, 

37. (!S + W)'^(3tS5,-55) = howmai>y? A. 2J. 

38. Two persons depart from one place at the same time; 
tlio one travels 35, and the other 40 mi lea a day ; how far 
iBTO thoy distant at the end of 10 dajs, if they both travel 
tlie same road? and how far, if they travel contrary direo* 
tione? A. 50, and 750 milea. ^ 

39. Two men, A and B, traded in company ; A put in $700 J 
fbr 8 montha, and B $1280 for 10 mouths; they gained $500; | 
what waa the abare of each! A^ A' a ahare, $152,173; B'a 
fiiare, $347»S26+, 

40. How many cord feet of wood are contained in a bad 8 fL 
long, 4 ft- 6^ wide, and 5 ft. 3' high? A. llf i f t. or 1 1 ft. 9^ 9'^ 

4i. What ia the differ ence in time between two plac^ 
whoao difference oflongitudeia 40° ?-2,40. 50^?-3,20. 60^? 
^, A. 10 k 

42. What time ia it in 15^ W. longitndep when it ia 6 
g' clock ia 15° E, longitude? A. 4 o*clock. 

43. If a cow yield 10 qts* of milW in a. d^^ i^^x %^ ^'a^'*^^ 
and 20 gte, uaake 1 pound oC hyiVfM ^t \^ ig^^ni.^ ^1 *=^^^^ 
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how much more profitable is the making of cheese than but* 
tcr, the price of butter being 25 cts. per .pound, and that flf 
(Jheese 8| cts. per lb.? A, $110,40. 

44. If a field will feed 10 cows 4 weeks, how long will ft 
feed 40 cows? A, 1 week. 

45. A man bought a cask of wine, containing 126 galloB^ 
for $315, and sold it at the rate of $2,75 per gallon ; how mack 
was his whole gain ? how much per gallon ? and how much 
per cent. ? A. flis whole gain, $31,60 ; per gallon, $,25 ; then, 
rf.Vff = ^1 P®r cent. 

46. The rent of a certain farm is $500 ; the tenant emplojj 
2 men : to each he pays $11} a month for 8 month8-184; aUp 
a boy by the year, who is to have 2 suits of clothes, each 
worth $8,75-1750, besides his board, while attending school 
S months, or 12 weeks of the year, which is worth $,93 per 
weck-1116; in the course of the year, the tenant loses 40 f 
gf)od merino sheep, valued at $5 per head~200; the skios j 
brought him $1,12} apiece-45; the other expenses of the 
year are calculated to average about $,39 per day-14235; 
the sales of the farm are as follows, viz« : — 

1000 bushels of Potatoes 4it$0,42 per lnishel...420L 

150 Barley 0,99 14860^ 

16 White Beans 2,20 .^20, 

400 Corn 0,63 .21^ 

300 Rye 0,92 STt^ 

418i Buckwheat, 0,38...: J6903|, 

200 .Oats 0,28 ....« 6«, 

10000 pounds Cheese 0,5| pound...575, 

500 Butter 0,18 „90, 

1 bushel Clover 0,25 quart 8, 

20 Turnips 0,53 bashel...860, 

70 Winter Apples.... 0,48 3360, 

10 Flax Seed 1,75 1760, 

400 pounds Merino Wool 0,46 .pound...lS0, 

and 20 calves, at 4} per head-90; he carries 70 bbls. of cider 
to the distillery, for one half of which he is to receive 1 qtof 
cider-brandy for 4 qts. of cider; the rest brings him $1,13 per 
barrel-3955; how much cider-brandy will he receive? and 
how much will he clear, after deducting all the expenses rf 
managing the farm, including the rent and loss, from tl« 
total amount of sales? A, $1338,97 ; 1102} qts. cider-brandj: 

47. What difference is there between the compound vsr 
terest of $10000 for 8 years, and the simple interest of it* 
same sum for the same time? -4. $1138,48. 

48. What is the difference between the compound intend 
of $500 for 4 years, and the discount of the same sum fv 
the same time? A. $34,463. 

'"''"ftt is the difference between the amount of $lWI 
d interest, iox ^ -j^^t^, ^\A \Jaft present woitkiif 
Ddy for *Cda aam^ \MXi^'l A» V^^&^^S^* ' 
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50. If 120 gallons of water, in 1 hour, fall into a cistern 
ontaining 6Cn5 gallons, and, by one pipe in the cistern, 35 
allons run out, and, by another pipe, o5 gallons run out^ in 
rhat time will the cistern be filled? A, 30 hours. 

51. A certain clerk, in a country store, purchased the whole 
tock in trade, the quantity and price being as follows : — 

INTBNTORT. 

8 bbl8. of Sn^ar, each 118 Ibs^ at $0,06^ per lb. 22125* 

4 canisters of Tea. 6,00 per canister.. 20 

10 bags of Coffee, each 20 lb 0,35 per lb 70 

10 bbls. of Pork, each 200 lbs 0,08 160 

18 bbls. of Beef; each 200 lbs 0,07 182 

40 Hams, 36 lbs. each 0,13 18720 

200 lbs. TaUow 0,10 :... 20 

2 hhds. of Rnm 0,26 per gallon 3276 

1 hhd. of Molasses 0,24 1512 

1 bbl. of Brandy, lacking 5 gals... 1^2 2968 

2 bbls. of Brandy 1,16 7308 

1 pipe of Wine, lacking 15 gals 0,85 9435 

2 do. do......... 1,00 262 

4 bbls. of Gin 0,60 7660 

f bbl. Vinegar 0,25 6906 

40 empty Barrels. 0,75 apiece ~ 30 

68 empty Hogsheads 1,12 7056 

2 pieces of Calico^ 14 yds. each...... 0,22 per yard. 616 

1 piece of Silk, 28 0,89 2493 

1 do. Cotton, lU 0,14 161 

1 do. Cotton Plaid, 12. 0,19 228 

1 do. Linen, 10 0,46 460 

1 do. Broadcloth, 27 1,19 3213 

1 do. blue do. 15 3,75 5625 

1 do. mixed do. 10 1,10 11 

1 do. Satin, 63 0,87* .46375 

1 do. Vesting, 4 patterns 0,80 per pattern.... 320 

4 Hats 2,17 apiece 868 

6 pair of Shoes.. 1,80 a pair 1080 

1 dozen pair of Children's Shoes... 0,22 264 

14 Whips 1,14 apiece. 1598 

14 Hoes 0.83 1162 

12 Axes. 1,17 1404 

15 Axe-helves- 0,07 10» 

27 Wooden Pails 0,23 621 

45 do. Tube. 0,46 2070 

10 Kettles. 2,95 2950 

2 dozen of Knives ,. 0,17 408 

1 bladder of Snuff, 4 lbs. 0,36 per lb - 144 

2 Self-Sharpening Plows. 3.50 each 7 

4 Rakes 0,22 88 

2 Hymn-Books .*. 0,38 apiece 76 

4 I'eiTy's Spolllng-Books 0,18 72 

2 Dwight's Qeogmphies.- 0,16 82 

1 Morse's Geography 1,20 120 

2 Great Coats. 2,00 4 

1 Test 0,50 60 

Amount of stock, $1671+ 

By agreement, 15 per cent, was to \>ft ^^^xvcX^^ fe^ia.^^ 
QouDt of stock. For the aboTe goods, l\io c\<^T\L\A»'^Mft 
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foUuwB; hia iervic^s far the two laat years, at $25 per montli, 
turned in a note on James Spencer, of ^00, with 5 years' 
«&mfH>und intereat due on ifc-669U2; an<3^ for the bnlance,he 
waa to pve his note, payable in 6 years from the date i>f the 
transaction, without interest: now, the question is, what anm 
df ready money will discharge said note? A. $93^557. 

After the elerk had purchftsed the ahore atock, and settled 
for the sajne, he commenced husinefs for himself. The rent 
ef his store costs him |29 a year; hia clerk-hire, |27,814pre- 
dsely no addition to which ia the interest of his capital, $1420,35 
Jthat ia, the interest of the amount of stock, after the 15 percent. 
m deduct^, $85 221 . ) He next co n sidered V( h at p ric e he muat 
put on each article, to make a certain per eent. He recollected 
that the goods were already rated in the inventory at 15 pei 
<©nt. more than their actual cost. Now, a aid he, if I can mak^ 
5 per cent, in advance of their present Taluation, clear of all 
acpenees, I shall he satisfied. The question, then, k, at vrhat 
ptrice he must mark each article, commencing with the firsl 
oa the inventory, so as to clear the 5 per cent. 

TbQ puptl will and, by cftlcuUtloTi, tbnl tb? expciuiei aniauut tolDpcr »a|, 
oi. tbo ai^tqjLl fost of all the iirtii;lDfl;^ thl9> ryjdod ia tlie 6 per canU mAfeci, IJ 
pftr wot, Advancp; that ib, each article mail be niarkfld Id per rent, htgh^r tbui 
ns pneaerst vaJuatiDii in tho hsTQntary, The imsfver t<i eftch full aw* In the ^aiOD 
ordflT u the urtlclea stutui iii thft fllicr« luTentorr, comraoDcing *ith the 3 blili 
0t iH^ar, Biid fiodJD^ the BoLling: prfcfl of each per Ibr- kc. 

Ntii^- — In mjkrkliig gnodi] it la eu^ji^innry to oe^Lc^irt the millfi^ If ncdsr 5; U 
^AcUj 6, add ^ cf a cent* and if over 5, add 1 cc^nt to tho ceo ta. 



Siie»r, At.........T per lb... 

Vea.^.H,^.^.^ &1& per cao. 

6oirw.„.«,««..*0 per IK-H 

Pork ,.t 

Bftet, 8 

IIusi.w*.. ..15*. 

fftUow.... «ni».. 

Eui&H. ......J)0 per ga]. 

Molaaaea 21_ 

Eiajidj- ..,,,,..,120 «„... 
Bnmdy .........133 ...... 

Wine. J«_.... 

fflflo .......115...... 

mii.»...,..-.«..6fl..,.„ 
Tloegai' ...,..».. 20 ....M 

Earreitg...........£S attd 

Hbdj,,,,,. 139« 



Calico.......... ....25 per jd. 

ail^..„„* J02. 

Cotton „,...!«„...., 

Cotton Plflld»..32..^........ 

Linen. ..,.^- .63., «..*..... 

Broodelotb ,...J.3T-.. 

Blue do 431 

Minted do lao*.. ........ 

Satin .„,..10L 

Y#4tlllS9......,.,9:! pAtt.... 

Hats......... .-..^401 eiich... 

Shoea 207 a ptdr„. 

Sbofla ,......, .....55.. _.....,.. 

Wblpi ►.....,.. -..131 eiiciL.,.. 

lice* 06............ 

Aies lS4i ......... 



railB .........2a 

Tubs .fi3..-.,„„„ 

KettleA „.330 .„ 

KniTM ..„ J9i„ 

SauIT, .....„.41p«rlh, 

FloTH ....4^2ieaclLi 

Kafees.., ....«5[k. „ 

njinn-Bookfl .....41.... «..,„. 

SpfilU iijr-TEoflkti . _2I, ^ 

n«ugntphie9. ,1 a,,.. „. .„ 

Oeopmpby*.„,..l^..«.«« 

Qrtjat-Coatfl ^►...SW, 

Test ^.J^lk-^ 
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52. Bought 42 f^allons of rum for |37,80; how m«ch water 
nrast be mixed with it, that it may be afforded for $,80 per 
gallon? 

$,80 : $ST,SO : j 1 gfl.h : 47J gala, j then, 47i-42 + S} gala., An 

53. A thief, having SO mik^ the start of an officer, mates of 
^the rate of 8 miles an bo^x; t\\a o^wtt ^T^waa cju afier him 

a* tiie ra te of 10 mUea oa li<>^i ', \i.o^ ^>3t^\i i^^%\i% ^^^ai^Ti'fefc 
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i^ief In one hour? how long before lie will overtake the thief t 
' -, 2 miles J 15 hourB, 
54. A person, looking at hi^ watch, was asked what o'clock 
ft was ; he replied it waa between 4 and 5 ; but, a more pai^ 
dcular ans wet being requci?tod, he said the hour ami minnto 
" anda were then esacitly together. AVhat was the tiaie t 8se 

65. At 12 o'clock tlie hour and minute bands of a elook 
exactly t^^gethe^ ; when will thej be together again ? 

An^, 1 h. 5 m. 21^ sec. 

56, If 10 men can perform a piece of work in 25 days, how 

Ltjy men will accomplish another piece of work, four timos 
large, in a fifth part of the time ? A, 200, 

57* A can do a pieoe of work in 8 days, and B in 12 j in 
at time would btith finish it by working together ? 

1, J>aj. Wprt, Work. > 

: 1 :i 1; i U + 7^^ji^, Then,j^:ltjl:4i,^ 
; 1 : : 1 : A J 

58. What number ia that, from which if you take |, tba 
rem [under will be J! |4-J^^|, Ans, 

59. What number ia that, from which if you take {, tbod 
mainder will be i ? Ans, f . 

60. What number is that, from which if you take § of f of 
^ ttie remainder will be f ? A^ts. J | = lj%. 

61. What number ia that, which, being divided bj f, the 
q&otient will be | ? -^^ if - 

G2, What number ia that, which, being multiplied by 4, the 
product will be 3i f ^. 3||, 

63. What number is that, from which if yon take j of 
ftaelf, the remainder will be 12 ? 

1, or J, — J» = i, remainder. Then, the remainder 12, 
being 4 X 12 = 48 times greater than the remainder {, thd j 
number itself will be 48 timea greater than 1. A, 48, 

64. What number is that, to which if yott add t of f cf I 
Itself, the sum will be 39 ? ► ^ 

i of I ^T%, and the number itself j J ; then, /^ + | j = |J ; 
if to the whole number } of J of it be added, tlie sum will bo 
IJ ; consequently 39 is t| of the number. j1?u. 30. 

65. What number is that, to which if yon add J of itself 
Qie sura will be 18 ? A. 12. 

66. A owns i of a vessel, B f , C |, and D the remainder ; 
IPs part is $100 ; can you teU me how many dollara ia each 
man's part, and what part of the vessel D owns ? 

^4nj, A*s part, |100 ; BX |2iOO s eeM^Q S i).^^^H ^^T^:v^^^ 
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67. There is a beam, A of wMoh ifl in tibe gnran^. A k 
the water, and the rest, beiBg 2 feet» ont of water ; howkil 
18 the beain ? A, 16 feet . 

68. The third part of an mrmj mm killecL tbo fourth jm 
taken prisoners, uid 1000 fled; how nutft^r were in tfaii angf 
how many killed ? how many taken oafrnTee f 

i + ^ = -^,of the whole army; then, m» -fig more adi 
f|, or the whole army, ^ = 1000; and if X be 1000, W 
much is 11, or the wndeT .itif. 2400, ihe wnole BnBy;M 
killed, 600 captiyes. 

69. Suppose that there it a mart ereoted* so that f of k 
length stands in the ground, 12 foot in the wnter, and ft of II 
length in the air, or aboTO water;'! demand the whole SMid|| 

Keducing the fractions to the least eommon«* denomJMWt 
gives A + if ="11; therefore 12 feet »^. ji.2i6ftA . 

70. in an orohaM of fimit trees, i of them bear lyfliq 
pears, i plums, 40 of them peachee, and 10 oheitiai;l8| 
many trees does the orchard oontaint x^ss^O + lOl Jl 
600. 

71. A man spent one-third of his lifo in England, OQedN 
hi Scotland, and the remainder, whi<tti wae 20 yeai^ h 
United States ; to what affe did he liTe? A. 46 veaf 

72. The number of schcdars in a certain aohool u aji 
I of the pupils study geography, f grammar^ f aril 
and 10 learn to read; what number is pureoing each _ 
of study ? ^. 30 in geography, 80 in grammar, 120 in 
metic, and 10 learn to read. 

73. The double and the half of a certain number, ii 
by 7} more, make 100 ; what is that number ? ji. 37. 

74. A man, having purchased a droTO of cattle^ was drMif 
them to market, when he was met by a gentlenuui, who i» 
^red of him where he was going with bis 100 head 4 
catUe. '* Sir," said he, '< I haTe not near 100, bat if I hri 
as many more as I now have, } as many more, and 7 ci^ 
and jt, 1 should have a hundred." How many had he 7 J.S7. 

75. Five-eighths of a certain number exceed { of the sini 
number by 3o; what is that number? 

I — { =^ ^a I hence 36 is ^ of the number Bought. A. IflU 

76. What number is that, which, being increased by |, ^ 
SRid i of itself, the sum will be 131 7 Am. 73^. 

The eleven foregoing questions are osuallj performed byt 
rule called Position^ but this method of solTmg them by m 
tions is preferable. 

"^7. A hare starts np 12 rods before a hunter, and scodi 
l|y «| thft Mtacif 10 Bn!Msa9a\tfMX\^snc^i£thfl hu^ 
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QUESTIONS* 3^ 

bot changB his place, how far will the hare get from the 
hunter in 45 seconds ? A, 52 rods. 

78, If a dog, bj running 16 miles in an lionr^ gain on a 
are 6 miles every hour, how long will it take him to ovep- 
Ite her, proTided she haa 52 rods the start? A. 91 i iecond% 

79. A hare starts 12 rods before a greyhound, but is not 
erceivM by hira till she haa beoa up 45 second a ; ehe gcuda 

|way at the rate of 10 miles an bour, and the dog after he* 
t the rate of 16 mileg an hour - what space will tho dog ruili 
efor© ho ovortakea the hare ? A. 138 rods, 3 jards, 2 TeeL 

A gentlenian has an annuity of $2000 per annum ; I 

fih to know how much he may epend daily, tliat, at t\m 

lear'B end, he may lay up 90 guineas, and give 20 centi pel 

Y to the poor of bis own neigbborhood? A. $4,128, 

Si, What 13 the interest of |C00 for 120 days?-12, Fo? 2 

ays?-20. For 10 years, 10 ma and 10 days?-^9L For fl 

ears^ 5 mo* aad 5 days ?-19550- For 6 years, 6 mo* and 

ayflf-23460. For 4 yeara, 4 mo. and 4 daj3?-15640, 

A, Total, $989,70. 
82. AYhnt ia the present worth of $3000, due 2 J years iaeno^ 
discounting at 6 per cent, per annum ? A. $2608,695+* 
I 63, Suppoae A owes B $1000, payable as follows ; $200 in 

r4 mo*, $400 in 8 mo., and the rest in 12 mo. j what ia thi* 
l^uated time for pajring the whole ? J, 8| months, 
84* How many bricks^ 8 inches long, 4 inchea wide, and 2 J 
lli<;hea thick, will it take to build a house 84 feet long, 40 feel 
widOj 20 feet high, and the walla to be 1 foot thick ? 
The pupil will perceive that he muat deduct the width of 
I the wall, that ia, 1 foot, from the length of each side, be causa 
tho inner aides are 1 foot less in length than the outer sides, 

A. 105408 bricks. 




f IjXXXJI* Alligation is the method of mixing seToral 
■implea of difForent qualities, so that the compound, OJf cocy 
positioQ, may bo of a mean or middle quality. 

When the <juaiifcities and prices of the BOv&ral thinga m 
limpleEj are gtveti, to find the mean price or mi:sture com* 
pounded of them^ the proceas U Galled 

ALLIGATION MEDIAL. 

1* A fiifmer inlxed togctbar t biuiTiele of 170^ worth 50 cetiti a hiiahii%4 bcii^lt 
tfaum, wurtb 60 cetita & bnAbul, mid 4 biubeb of oati, worUi dO o<aata & bmebeJc 
HEliftt ia a. Luflhel of thiM mtxtura vorth ? 

IQ tbi^ «3£aiup|&^ it Lq platn^ tbat, if tb« ccvt or tbe wbole bs dirldfid bj tbft 
«iic4e niUDbe; of baslitli^ tbe quotlfict vill ba Uid pril3« of fms buahsl cf t^ 
mixture. 

S bmthelB at l&o cost ^,00 

4. tRO la.40 

4 .,..-4^30 41^^ 

„ — ^^|l,«-^M»46cti^^»#. 

10 $4^60 

KuLn. — Diyide the whole coat hy the whole number of 
bushels, &o, : the quotient will be the moan price or cost of 
^0 mixture. 

2. k gTWor milted 10 cwt of iugar at tlO per cwt., 4 cwt at fl per cwt, and 
i tutL tt (Ji per cwt. : wbat k 1 cwt. of ttiia mUtore wortb ? nud what U i cwt 
«onb 1 A.l cwt is worth $.Sj and 6 cwt in worlh $iO. 

5. A con)p^>sitto^ waa rnada of ^ Iba. nf tea, at $!{ per lb,, 9 llus* at $1,80 per lb, 
itul 17 IM. at Hi pw Lb. : what li a pound of it worth F 

4* If 20 bushels of wheat, at 11,35 per biiflhel, be miiod witii 1ft bnahelB of u% 
M 86 cen^ per btifliol, what will a bushel of tMi mixturti bd worth ? 

A$l,]35-X+. 

6. If 4 lbs, of g^ld, of 23 carats fiiMJ, bft meltod willi 2 Ibi* IT caniti Hue, wltfll 
WifU be the flQe>pefi4 gf this tnicture ! ^. 21 carnta. 
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ALLIGATION ALTERNATE. 

^ IjXXXIO* The process of finding tlio proportional 
qn an tit J of each simple, from haviog the mean price or rat« 
and tbe moan prices or rates of the several simples giveu^ it 
oalled Alligation AUematB ; consoquently^ it is the reverse of 
AiUgaii&n Medial, aad m^i^ \i(i i^xo^ftdb^ U, 
243 
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1. A &rmer has oats, worth 25 cents a bushel, which he wisheg to ii»*x wtth 
eom, worth 50 cents per baahel, so that the mixture may be worth 80 cents per 
lynshel : what proportions or quantities of each murt he take? 

In this example, it is plain, that, if the price of the com had been 85 centa^ 
ttiat is, had it exceeded the price of the mixture (30 cents) just as much os it 
T^Mb short, he must have taken equal quantities of each sort; but, since the dt» 
Jbrenoe between the price of the com and the mixtui^ price is 4 times as much at, 
tSbie dilTerence between the price of the oats and the mixture price, consequently, 
4 times as much oats as com must be taken, that is, 4 to 1, or 4 bushels of oato 
to 1 of com. But since we determine the proportion by the differences, henos 
l^uoae differences will represent the same proportion. 

Tbeee are 20 and 5, that is, 20 bushels of oats to 5 of com, which are tht 
mantities or proportions required. In determining these differences, it will b» 
Aond conTeuient to write them down in the following manner : — 



OPERATION. 
Cts. Bushels. 



It will be recollected, that the difference 
between 60 and 30 is 20, that is, 20 bushels 
( ^ 0<; > OA ) of oats, which must, of course, stand at th0 

SO -I t*rs i I r [ AnS. right of the 26, the pHce of the oats, or, in 

I 'V**^^ I ^ J other words, opposite the price that is co»- 

Stected or linked with the 60; likewise the difference between 25 and 30 = 5, that 
%u6 bushels of com, opposite the 50, (the price of the com.) 
r^Che answer, then, is 20 bushels of oats to 5 bushels of corn, or in that 
jpcoportion. 

^ 3y this mode of operation, it will be peroeired that there Is precisely as much 
iHtmed by one quantity as there is lost by another, and, therefore, the gain or 
WSm on the whole is equal. 

The same will be true of any two ingredients mixed together in the some wa> 
Xn like manner the proportional quantities of any number of simples may be d^* 
tormlned; for, if a less be linked with a greater than the mean price, there will 
l»e an equal balance of loss and gain between every two, consequently an equal 
liolaBoe on the whole. 

It is obvious, that this principle of operation will allow a great variety of 
liiiirrrn: for, having found one answer, we may find as many more as we please, 
ferf only multiplying or dividing each of the quantities found by 2, or 8, or 4, Ac. ; 
flbr« if 2 quantities of 2 simples make a balance of loss and gain, as it respects the 
Knean price, so will also the double or treble, the ^, or i part, or any other ratk> 
caf these quantities, and so on to any extent whatever. 

FBOor. We will now ascertain the correctness of the foregoing operation by 
Cke last rule, thus :— 

20 bushels of oats, at 25 cents per bushel, = $5,00 
5 corn, at 50 = $2,60 

S 25 ) 7,50 ( 80 

76 

Am. 30 cents, the price of the mixture. 



Hence we derive the following 

RULE. 

Kedace the seyeral prices to the same denomination. 

Connect, by a line, each price that is less than the mean 
lESte, with one or more that is greater, and each price greatei 
tfban the mean rate with one or more that is less. 
^ Place the difference between the mean rate and that of 
^ach of the simples opposite Ihe price with which they are 
^soimectod. 



jy^ AP7E9DIX. 

Tii»n. r 0117 oiH iiSferBncfe stands against any price, h 
^ }i*-**w4«?: tu^ miiuiitr it* that price ; but if there be seyeni 
Uii»«i' lu-.ii' V. A cr.nrt."* tie ^oantity. 

*L A MMtviiiiir iiiK ifnvnu «crB if taa, some at 10 a, some at 11 a, MmeatS 
«. io>i • Mi4« ti. :>^ I. i»-r II. Tnuc ^inportioiia of each most be taken to nakti 
*<«..; ■.*..».»% v»v;i. 1^ b. j«: Ji..' • 

GFEBATIOX. 
llNL a lbs. 

10 



I 



i-1 



JIU.12 




«r ii>ii •) <v .nf. Kt 6 a per gallon, and 3 a per galloii, must to otai 
'• 'I. Iw <via.;K«Dd may be worth 4 s. per gnllun 7 

A. An etiual quantity of each wt 
'T T"" •) "TTt aJ 42 cents, 60 centa €T cencs^ and TS c«uta per bi^ • 
. « .. - Hr:«>fer. that the compound max be worth t54 cents per bafadl 
•n..i.>h iri «£ceat»,S bushels at euoena^-fc bnahehi at 67 cea^ asd fl 

• fi. "' • -I'TV. 

: >•«-<. V ^iir. mix difl^iYBt qoastities cf sugar; Tiz., one at 20, onettA 
« -.> ■>.^••.^. por IK : viMt ^naatzi^ of each aort must be taken tomati 
.. , *. «. .^. (^nte per IK? 

A.IaV »iit& 2 at 23 centa. and 2 at 26 end. 
^. ■ i.«^vac tr mwurt jnfi£ rf J) oarats flne, fzum gold of 16^19^8^ 
, > ■ «.* . %1-tf^: oieauti:^ 4C aaHi nnac lie taku ? 

J. * tt Itt, I « 19, 1 at 21, andiatSL 

■*- -w- .-It t;*^' tsa^ * ■uttfB* f. i. or iuiy proportion c^eal 

«.»^ I T, l^'ff.r. «rtra -tai -{naonty ot" one simple is ^n% 

. -■ .... inwT.r r?f« i iar .timpuaud whatever, after bnbf 

■ ■-.•». ■l^lH1■:■n^ ■^ !»■ J»* 'Wjew w*; !iiiTe th e fbllowing 

■*.'.*.. *r^T^ L 'bax price whose qnan* 

-- . i -^ -".mo^AL 4CA2fTiTY : : 80 a 

- - ; . : : r. -it w^ ^ tttibs jr feoportioks of 



, .T..X I fpUl6n 'if ^mnurr -«rrni '.5 *. aer gallon, with rtf 
..i.^mrt awf iyt -m-.TZx. 1 . ..•«r -jiuhjn ; how much n« 



.:. J, /••Ions. 

? >:-.u. -Am at 'A r.'jr.tn. iir.4 ^>ir:*x w 
■ '.Hi! 2iixr;ir5 may wi *',rjk ^i?. -«sii : •« 



31 H"» 



a» p p opor tfo ns are )«f 
L :br every gaUoi if 

a 71 -enfa per boahel, vtt 

«ii» ?«r booheU so tbiti 

i£ ^^aauaty of each mast >• 

-▼ -he 'jwr nte, -hat th#» pw»x^rt5c« §=• ^ i :». aad 32. 

^ : Ij : : I'l : 12t t'iabsrf ifVrrx ^.m» 
9 : 32 : : 14 : 46 briiheis cf ^an^. 1 
»-.<'•. »»teT KTsrt be miz^ wi!h lOO puJrjw .-f i^afc w«th »«•* 

*— I is to 75 eecu pi*T ^loa* jl. a& frO.-tta 

- IBM as $l^j. f 1, *0d % cwa^ w-.sh :3» n«. at 40 eesti p 
' aDfftBnsCbetaketomaketlttcaBr^KSiaawwthSOaB* 
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INVOLUTION. 246 

11. A grocer has cnrrants at 4 cents, 6 cents, 9 cents, and 11 cents per lb. ; 
d he wishes to make a mixture of 210 lbs. worth 8 cents per lb.; how mauT 
rrants of each kind must he take? — ^In this example, we can find tlm 
>portional quantities by linking, as before; then it is plain that their sum 
U be in the same proportion to any part of their sum as tlie whole compound 
to any part of the compound, which exactly accords with the principle of 
Uowship. 

Bfioice we hare the following 

. KULE. 

As the sum of the proportional quantities found by 
iking, as before : is to each proportional quantity : : so 
the WHOLE QUANTITY or compound required : to the rb- 
riBED QUANTITY of each. 

Vf 6 will now apply this rule in performing the last question. 

-3 ri0:3::240:721b8.,at 4ctsO 



i& 



-1 J 10 : 1 :: 240 : 24 lbs., at 6 cts. I k 
-2 rri,o« 1 10 : 2 :: 240 : 48 lbs., at 9 cts. f 2 
Ll4 ^^®°' [ 10 : 4 : : 240 : 96 lbs., at 11 cts, J * 



10 

t2. A grocer, having sugars at 8 cents, 12 cents, and 16 cents per pound, 
abes to make a composition of 120 lbs. worth 13 cents per pound, without 
La or loss ; what quantity of each must be taken ? 

A. 30 lbs. at 8, 30 lbs. at 12, and 60 lbs. at 16. 
L3. How much water, at per gallon, must be mixed with wine, at 80 cents 
r gallon, so as to fill a vessel of 90 gallons, which may be offered at 60 cents 
r gallon? A. 56£ gallons of wine, and 834 gallons of water. 
L4. How much jrold, of 15, 17, 18, and 22 carats fine, must be mixed togethes^ 
form a composition of 40 ounces of 20 carats fine? 

.i. 5 01. of 15, of 17, of 18, and 25 os. of 22. 



INVOLUTION. 



\ IiXXXIV. Q, How much does 2, multiplied into itself; or by 2, make? 

2. How much does 2, multiplied into itself or by 2, and that product by % 

ike? 

^. When a number is multiplied into Itself once or more, in this manner, 

lai is the process called ? 

A, Involution^ or the Raising of Powers. 

Q, What is the number, before it is multiplied into itself called? 

A. The first power, or root. 

Q. What are the several products called? 

A. Powers. 

^ In multiplying 6 bj 6, that Is, 6 Into itseli; making 36l we use 6 twice; 

i»t,then,i8 36caUed? 

A, The second power, or square, of 6. 

D. What is the second power, or squareu of 8 ? 10 ? 12? 

ii. 64. 100.441. 
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Q. In multiplying 3 by 8, making 9, and the also by 8> making 2T, wa «m 
die 3 three timoa ; what, then, ia the 27 called 7 

A. The third power, or cube, of 3. 

Q. What is the third power of 2? 8 T 4? 

A. 8. 27. 64. 

Q. What is the flgnre, or number, called, which denotes the power, at St 
power, 2d power, Ac. ? 

A. The index, or exponent. 

Q. When it is required, for instance, to find the third power of 8, what is Um 
index, and what is the power f 

A, 3 is the index, 27 the power. 

Q. This index is sometimes written OTer the number to be multiplied, thii% , 
9 ; wbat, then, is the power denoted by 2*? 

A. 2X2X2X2=16. 

Q. When a figure has a small one at the right of it, thus, 6*, what dues tt 
mean? 

A, The fifth power of 6, or that 6 must be raised to the 5tb 
power. 

1. How much is 12>, or the square of 12? A. 144. 

2. How much is 4*, or the square of 4? A, 16. ' 
8. How much is 10*, or the square of 10? A. lOOi 

4. How much is 4*, or the cube of 4? j(. 64. 

5. How much is 1^ or the 4th power of 1? X L 

6. What is the biquadrate, or 4th power, of 8? A. 81. 

7. What is the square of k^ V -^ h ^' 

8. What is the cube of jy |y jy X |. ^. ^. 

9. What is the square of ,5 ? 1,2 ? A. ,26. 1,44. 

10. InyolTe 2 to the 2d power; 2 to the Sd power. A. 4. 8. 

11. Inyolve ^ to the 2d power; JL to the 2d power. A. JL^ ^1-. 

12. Involve I to the 2d power. A, It = ^. 

13. Involve | to the 2d power. A, 4 

14. What is \^r the square of J f X J^ f 

15. What is the value of JL«f -4. JL. 

16. What is the value of J*? -^ A. 

Exercises for fhe Slate. ^ 

1. What is the square of 000 ? A. 810000. 

£. What is the cube of 211 ? A. 9393931. 

8. What is the biquadrate, or 4th power, of 80? A. 40060000. 

4. What is the sursolid, or the 5th power, of 7 ? A, 16807. 

6. Involve li, |, ^, each to the 3d power? A. |^{J, flj, ^^^^ 

6. What is the square of 5^? A. 30^. 

T. What is the square of 16i^? A, 272^. 

8. What is the value of 86? A. 82768. 

0. What is the value of 10*? A. 10000. 

10. WhB.t iB the value of O^t A. 12»ft. 

11. What ia the cube of 25? JL. ll>QI2!b. « 



EVOLUTION. 247 



EVOLUTION. 

f liXXX V. Q. What number, maltiplied into itseli; wfll make 16 ! that k, 
^rhat is the first power or root of the sqnare number 16? 

A. 4. 

Q. Why? 

A. Because 4X4=16. 

Q. What nmnber, multiplied Into itself three times^ wUl make 27 ? that % 
"mhkt is the Ist power or root of the cubic number 27 ? 

A. 3. 

Q. Why? 

A. Because 3 X 3 X 3 =27, 

Q. What, then, is the method of finding the first powers or roots of 2d, 3d, 
^c powers called? 

A. Evolution^ or the Extraction of Roots, 

Q. In Inrolution we were required, with the first power or root being glTen, 
-fto find higher powers, as 2d, Sd, kc. powers; but now it seems that, with th» 
3d, 8d, Ac. powers being given, we are required to find the 1st power or root 
«i£;ain; bow, then, does £Tolution differ from Involution? 

A, It is exactly the opposite of Involution. 

Q. How, then, may Evolution be defined? 

A. It is the method of finding the root of any number. 

1. What is the square root of 144? A, 12. 
Q. Why? 

A. Because 12 X 12 = 144. 

2. What is the cube root of 27? ^.3. . 
Q. Why? 

A. Because 3 X 3 X 3= 27. 

S. What is the biquadrate root of 81 ? A, t» 
Q. Why? 

A. Because 3X3X3X3=81. 

We have seen that any number may be raised to a perfect power by Involn- 
ticm. ; but there are many numbers of which precise roots cannot be obtained; 
«8, for instance, the sqnare root of 3 cannot be exactly deternftned, there being 
-mio number which, by being multiplied into itseli^ will make 3. By the aid of 
^ecinmls, however, we can come nearer and nearer, that is, approximate towards 
'the root, to any assigned degree of exactness. Those numbers, whose roots can- 
-siot exactly be determined, are called Suan Roots, and those, whose roots con 
«3Eactly be determined, are called Rational Roots. 

To show that the square root of a number is to be extracted, we prefix this 
^laracter, V. Otber roots are denoted by the same character with the index of 
'the required root placed before it. Thus, V 9 signifies that the square root of 9 
:Sfl to be extracted; ^ 27 signifies that the cube root of 27 is to be extracted; 
'*V 64= the 4th root of 64. 

When we wish to express the power c^ several numbers that are connected 
-together by these signs, +> — » #e>> a vinculum or parenthesis is used, drawn 
ikooL the tojp of the sign of the roo^ and extending to all the parts of it; thus, 

the cube root of 80 — 8 Is expressed thus, »K30— 3, Aa 

H 
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EXTRACTION OF THE SQUARE ROOT. 

f li XXXVI. Q. We have seen (f LXXX^.) thftt the root of any malt 
Is its Ist power; also, that a sqnare is the 2d power: what, then, is to bedoi 
in order to find the first power; that is, to extract the square root of a 
number? 

A. It is only to find that number, which, being multiplk 
into itself, will produce the given number. 

Q. We have seen (f LXXIX.) that the process of finding the oontantiflf 
square consists in multiplying the length of one side into itself; w)ieii,ffai 
the contents of a square are given, how can we find the length of eadi lidef < 
to illustrate it by an example. If the contents of a square figure be 9 ftet, vk 
must be the length of each side ? 

A, 3 feet. 

C. Why? 

A, Because 3 feet X 3 feet =9 square feet. 

Q. Vhat, then, is the difference in contents between a square fignreite 
sides are each feet in length, and one which contains only 9 square feetf 

A. 9X9 = 81—9=72. 

Q. What is the difference in contents between a sqnare figure contaiDtag 
square feet, and one whose sides are each 3 feet in length? 

A, 6 square feet. 

Q. What is the square root of 144? or what Is the length of eadi riietf 
figure, which contains 144 square feet ? 

A, 12 square feet. 

Q. Why? 

A. Because 12X12 = 144. 

Q. IIow, then, may we know if the root or answer be right? 

A. By multiplying the root into itself; if it produces tix 
given number, it is right. 

Q. If a square garden contains 16 square rods, how many rods does it MMR 
on each side ? and why ? 

A. 4 rods. Because 4 rods X 4 rods = 16 square rods. 

1. Wliat is the square root of 64? and why? 

2. What is the square root of 100? and why? 
8. What is the square root of 49? and why? 
4. Extract the square root of 144. 

6. Extract the square root of 36. 

6. What is the square root of 3600? 

7. What is the square root of ,25 ? A. fi 

8. What is the square root of 1,44? A. 1,2. 

9. What is the value of V 25 ? or what is the square root of 26? 

10. What is the value of V ,4 ? A. ^2. 

11. What is the square root of i ? A. i. 

12. What is the value of V J ? ^. |. 

13. What is the square root of J. of 1 ? A. I, 

14. What is the square root of 6i? V6i=./tj; ={ = 21. -^ni. 
16. What is the value of V| of | ? A, |. 

16. What is the square root of 30i? 

17. What is the difference between the square root of 4 and the sqnare «(4f 
CTf Which is the lame thing, what is the difference between Y 4 and^ 1 

V 4t=^^«n3iL4^«A&^ U«u, 16— 2-14» M 
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18. What is the difference between V 9 and 9>? 

19. What is the difference between V 16 and V 9 f 

20. What is the difference between V JL and ^< ? A. 0. 

Sn. There Is a square room, which is calculated to accommodate 100 scholars; 
^liow many can sit on one side ? 

22. If 400 boys, having collected together to perform some military eToIntions, 
iftiould wish to march through the town in a solid phalanx, or square body, of 
boipr many must the first rank consist? 

23. A general has 400 men; how many must he place in rank and file to form 
tbeaaa. into a square ? 

24. A certain square pavement contains 1600 square stones, all of the sanw 
idbe ; I demand how many are contained in one of its sides? A. 40. 

" 2&, A man is desirous of making his kitchen garden, containing 2^ acres, or 
400 rods, a complete square ; what will be the length of one side? 

26. A square lot of land is to contain 22^ acres, or 3600 rods of ground ; but, 
fbr the sake of fruit, there is to be a smaller square within the larger, which is 
to oontain 225 rods: what is the length of each side of both squares? 

A* GO rods the outer, 15 rods the inneie. 

Exercises for the Slate, 

1. If a square field contains 6400 square rods, how mi&y rods in length &oe» 
it measure on each side ? A. 80 rods. 

2. How many trees in each row of a square orchard, which contains 2500 
trees r A, 60 trees. 

8. A general has a brigade consisting of 10 regiments, each regiment of 10 
ootnpaniee, and each company of 100 men : how many must be placed in sank 
•Bod file, to form them in a complete square ? X 100 men. 

4. What is the square root of 2500 ? A. 60. 

5. What is the 1st power of lOOOOOOS J A. lOOa 

6. What is the Talue of V 360000 ? A, 600. 

7. What is the difference between the square root of 86 and the square of 8ftf 
A. 1290. 

8. What is the difference between V 4900 and 4900> ? A. 24009930. 

9. What is the difference between V 81 and 81> ? A, 6552. 

10. What is the difference between VA^ and J^> ? 

^ A=f. •■"' A'=Tif «; ">»• f-TiJ«=TV.'V=if. ^"- 

11 . What is the difference between V J*^ and ^ « ? -4. J| 1 

12. What is the amount of y 4 and y 9? ^.5. / 

13. What is the sum of V 4 and W A. 83. 

14. What is the amount of V 80^ and V 272^? A. 22. 

16. What is the length of one side of a square garden which contains 1296 
•quare rods? in other words, what is the square root of 1296? 

In this example, we have a little difBculty in ascertaining the root. This, 
perhaps, may be obviated by examining the fig^ure on the following page (which 
Is in the Ibrm of the garden, and supposed to contain 1296 square rods) and 
oarefully noting down the operation as we proceed. 



OPERATIONS. 

Ist. 2d. 

Square Rods. Square Rods. 

80 ) 1296 (30 8 ) 1296 ( 86 

900 9 

60 + 6—66)396(0 66)396 
896 890 



In this example, we know that the 
root, or the length of one side of the 
garden, must be greater than SO, fbr 
§0> = 900, and less than 40, for 40* 
«1600, which is greater than 1296; 
therefore, we take 30, the less, and, 
for convenience* sake, write it at the 
left of 1296, as a kind of divisor, like- 
wise at the right of 12ft^Vn.\3BR»^sscav 
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PIO. 
30 rods. 



6 rods. 



30 
B 6 


6 
O 6 


180 


86 


A 


I> 


Bodi. 

80, length of A. 
80, breadth of A. 

900, iq. rods in A. 

1 


80 
6 

180 



80 rods. 



Orods. 



tion lot;) the 

sqaare of 80, = 

1296 sq. rods, le 

4 The pupil wi] 

o the Via. on the 1 

fo the garden, and 

nomber of sqv 

This figure is 

called A, B, C, 

perceived, that i 

^ which we dedu 

•5 multiplying the 

E SO rods, by the 

g 80 rods, that is. 

To obtain the 

and D, the rem 

figure, we may 

of each by th< 

thus; 30X6=] 

80X6 = 180; t 

= 396 square ] 

length of B, that 



of D, whidi is also 80, maUng 60; or, which is the same th 
80, making 60; to this add the length of G, 6 rods, and the f 
obtain the square rods in the 'whole leog^ of B, G, and D 
length, 6 rods, by the breadth of each side, thus, 66 X 6 = 3 
same as before. 

We do the same in the operation ; that is, we first donble 
and add the 6 rods to the sum, making 66 for a divisor : ne 
divisor, by 6 rods, the width, making 396 ; then, taking 896 1 

The pupil will perceive, the only difiference between the 1 
(which see) is, that in the 2d we neglect writing the ciphers 
uambers, and use only the significant figures. Thus, for 
(tens) and 6 (units,) which, joined together, make 36 ; for 9C 
dreds.) This. is obvious from the fact that the 9 ret'uns iu 
(hundreds.) Instead of 60 + 6, we write 66. Omitting the c 
uor cannot reasonably make any difference, and, in fac^ it doe 
U the same in both. 

By neglecting the ciphers, we may, perhaps, be at a loss, s 
mine where we must place the square number. In the last 
whore the square of the root 3 (tens) = 9 (hundreds) should 
ciphers, at the right, indicate it ; but had these ciphers been c 
doubtless, have hesitated in assigning the 9 its proper place. 
be obviated by observing what follows. 

The square of any number never contains but twice as mar 
one figure less than twice as many, figures as are in the root, 
of the root 30 is 900; now, in 900 there are but tliree figui 
figiu'ee; that is, the square of 30 contains but one fijrure mure 
take 99, whose square is 9801, in which there are four flguros, 
but two; that is, there are exactly twice as mauy figures in 
are in its root, 99. This will be equally true of any numbers 

Hence, to know where to place the several square numbci-s 
the figures in the given number into periods of two figures 
with tiie units, and proceeding towards the left. And, since 
whole numbers and decimals is determined by their distant 
place, consequently, when there are decimals in the given nun 
at the units* place, and ftoint off the figures towards the right 
nor as we point off whole numbers towards the left. 

By each of the preceding operations, then, we find that the 
or, in other words, the length of each side of the garden is 36 
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VBOOV. This work may now be proved by adding together all the squar* 
roda contained in the several parts of the figorei thus : — 
A contains 30 X 30 s QOO sqnare rods. 

B 30 X 6 = 180 Or, by Involution, 

C « 6X 6=» 36 „ 86 X 36 = 1296, -dn*., as before. 

D 30 X 6 = 180 

1296 square rods. 

From these illustrations we derive the following 

RULE. 

Point off the given numbers into periods of two figures 
each, by putting a dot over the units, another over the hun- 
dreds, and so on ; and, if there are decimals, point them in the 
oaxne manner, from units towards the right hand. These 
dots show the number of figures of which the root will consist. 

Find the greatest square number in the left-hand period, 
&nd write its root as a quotient in division; subtract the 
square number from the left-hand period, and to the re- 
mainder bring down the next right-hand period for a dividend. 

Double the root (quotient figure) already found, and place 
it at the left of the dividend for a divisor. 

Write such a figure at the right hand of the divisor, also 
the same figure in the root, as, when multiplied into the 
divisoi thus increased, the product shall be equal to, or next 
less than, the dividend. This quotient figure will be the 
second figure in the root. 

JV<^.— The figure last described, at the right of the divisor, in the second 
operation, is the 6 rods, the width, which we add to 60, making 66; or, omitting 
the in 60, and annexing 6, then multiplying 66 by 6, we write the 6 in the 
^aotient, at the right of 3, making 36. 

Multiply the whole increased divisor by the last quotient 
figure, and write the product under the dividend. 

Subtract this product from the dividend, and to the re- 
mainder bring down the next period, for a new dividend. 

Double the quotient figures, that is, the root already found, 
and continue the operation as before, till all the periods are 
brought down. 
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More Exercises for the Slate, 

Ifi. What is the square root of 65536? 

OFBRATION. PROOF. 

2 ) 65536 ( 256, Ant. 256 

4 256 



45 ) 255 1536 

225 1280 

612 

, 606 ) 3036 

8036 / 65536 

17. What is the square root of 6480,26 ? 

OPERATION. PROOF 
8 ) 6480,25 ( 80,5, Ant, 
64 



1605 ) 80,25 
80,26 

0000 6480,25 

18. What is the square root of 470506 1 A. 686. 

19. What is the square root of 1048576? A, 1024. 

20. What is the square root of 2125764? A. 1458. 

21. What is the square root of 6718464 ? A. 2592. 

22. What is the square root of 23059204 ? A. 4802. 

23. What is the square root of 4294967296 ? A. 65536. 

24. What is the square root of 40? 

In this example, we have a remainder, after obtaining one figure in the root 
In such cases we may continue the operation to decimals, by annexing two 
ciphers for a new period, and thus continue the operation to any assignable d^pres 
ot exactness. But since the last figure, in every dividend thus formed, will 
always be a cipher, and as there ha no figure under 10 whose square number ends 
In a cipher, there will, of course, be a remainder; consequently, the pupil need 
not expect, should he continue the operation to any extent, ever to obtain an 
axact root. This, however, is by no means necessary; for annexing only ohe or 
two periods of ciphers will obtain a root sufficiently exact for almost any por- 
poee. X 6,3245+. 

25. What is the square root of 30 ? A. 6,4772. 

28. What is the square root of -jS^ ? ^. -j^^ = }. 

Or, we may reduce the given fraction to its lo'^lrest terms before the root ii 
extracted. 

Thus, -)/ .j^j = y^ J = |, Ant., as before. 

27. What is the square root of ^£^ ? A. Jf . 

28. What is the square root of J| J ? A, ^, 

29. What is the square root of yyjf Jyy ? A, yif 

If the fraction be a surd, the easiest method of proceeding will be to rednoe ft 
to a decimal first, and extract its root afterwards. 

30. What is the square root of J J ? A. ,9128+. 
31. Wh&t iB the square root oi \ ]^ t A. t^^*;^ 
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82. What is the square root of ^ ? A. ,83206. 

83. What is the square root of 420^ ? 

In this example, it will be best to reduce the mixed number to aa improp^ 
Inaction, before extracting its root, after which it may be converted into a mixed 
smnber again. A. 20^. 

84. What is the square root of 912^^ ? ^. 30| . 

85. A general has an army of 5625 men ; how many must he place in rank and 
^Ue^ to form them into a square ? V 5625 = 75, Am. 

36. A square pavement contains 24336 square stones of equal size ; how many 
mm contained in one of its sides ? A. 156. 

37. In a circle, whose area, or superficiiil contents, is 4096 feet, I demand what 
'Will be the length of one side of a square containing the same number of feet? 
,A. 64 feet. 

38. A gentleman has two valuable building spots, one containing 40 square 
Tods, and the other 60, for which his neighbor offers him a square field, contain- 
ing 4 times as many square rods as the building spots; how many rods in length 

must each side of this field measure ? V 40 + 60 X 4 = 20, Ans. 

89. How many ti-ees in each row of a square orchard, containing 14400 ixfja&l 
A. 120 trees. 

40. A certain square garden e^t measures 4 rods on each side; what will be 
fli« length of one side of a garden containing 4 times as many square rods ? 

A. 8 rods. 
" 41. If one side of a square piece of land measure 6 rods, what will the side of 
cue measure which is 4 timed aa large ? 16 times as large ? 36 times as large ? 
A. 10, 20, 30. 

42. A man is desirous of forming a tract of land, containing 140 acres, 2 roods 
aod 20 rods, into a square ; what will be the length of each side ? A. 150 roda. 

43. The distance from Providence to Norwich, Conn., is computed to be 45 
miles ; now, allowing the road to be 4 rods wide, what will be the length of (mo 
■ide of a square lot of land, the square rods of which shall be equal to the square 
rods contained in said road? .1.240 rods. 
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f liXXXVII. Q. Involution, (^f LXXXIV.,) you doubtless recollect. Is the 
fttising of powers; can you tell me what is the 3d power of 3, and what the power 
to caUed? 

A. 27, called a cube. 

Q. Evolution (^ LXXXV.) was defined to be the extracting the 1st power or 
roots of higher powers; can you tell me, then, what is the cube root of 27 1 

A. 3. 

Q. Why? 

A. Because 3 X 3 X 3, or, expressed thus, 3' =27. 

Q. What, then, is it to extract the cube root of any number? 
A, It is only to find that number, which, being multiplied 
into itself three times, will produce the given number. 

Q. We have seen (f LXXX.) that, to find the contents of solid bodies, such as 
wood, for instance, we multiply the length, breadth, and depth together. Tlieso 
dimensions are called cubic, because, by being thus multiplied, they do in fiict 
eontain so many solid feet, inches, Ac. as are expressed b^ thftvt v^^^'^'^N^w^ 
what do you suppose the sliape of a solid body is, 'wYuc^ Va wo. «xaRX ^\:2qa\ 
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A. It must have six equal sideR, and e&ch side mast be an 
exact square. See Block A^ which accompanies this work, 

Q. Now, since the length, breadth, and thickness of any regular cube m 
exactly alike, as, for intitauce, a cnbical block, whidi contains 27 cubic vet, eu 
you infurm me what is the length of one side of this block, and what the ImjA 
muy bo called ? 

A. Each side is 3 feet, and may be called the cube root 
of 27. 

Q. Why! A. Because 3« = 27. 

Q. AVhat is the length of each side of a cnbical block containing 64 esks 
inches ? A, 4 inches. 

Q. Why ? A. Because 4X4X4, or 4»=64 cubic inches. 

Q. What is the cubic root of 64, then f A. 4. 

Q. Why r A, Because 4« = 64. 

Q. What is the length of each side of a cnbical block containing 1000 caUi 
fot-t? ^.10. 

Q. Why r A. Because 10» = 1000. 

1. In a square box which will contain 1000 marbles, how many will it tikeli 
reach across the bottom of the box, in a straight row? ^. 10. 

2. What is the difference between the cube root of 27 and the cnbe of S! 

A,iL 

3. What is the difference between * V 8 and 2i! X 6. 

4. What is the difference between ^Vl and l*t ^0. 

6. What is the difference between the cube root of 27 and the sqnaxe root cf 
or A.0, 

6. What is the difference between »V8andy4! .^0. 

Operation by Slate Ulustraled, 

7. A man, having a cubical block containing 13824 cubic fact, wishes to know 
the length of each side, without measuring it; what is the length of eadi tideoC 
said block ? 

Should we attempt to illustrate the reason of the rule for extracting the cilt 
root, by exhibiting the picture of the cube and its rarious parts on PH'^'i^ 
wuuld tond rather to confuse than illustrate the suhject. The best method dt 
doing it is, by making several small blocks, which may be supposed to ooitfiiis 
certain proportional number of feet, inches, Ac^ corresponding with the opecatias 
<ff tlio rule. They may be made in a few minutes, from a small strip of a piU 
l>oard, with a common penknife, at the longest^ in less time than the tesdier cia 
make the ptipil comprehond the reason, from merely seeing the picture <m pspcr. 
In demonstniting the rule in this way. it will be an amusing and instroctivi 
exercise, to both tu;icher and pupil, and may be comprehended by any piyA 
lK>wever young, who is so fortunate as to have progressed as t\r as this mie. U 
will give liim distinct ideas respecting the different dimensions of sq[aan isd 
cubic measures, and indelibly fix on his mind the reason of the rule, conseqnesltl 
the rule itsell But, for the convenience of teachers, blocks, illnstratiTe of ds 
o(^ration of the foregoing example, will accompany this work. 

The following are the supposed proportional dimensions of the seToral Uidl 
ased in the demonstration of the above example, which, when put togethv^s^ptf 
to moke an exact culie, containing 13824 cubic feet. 

One block, 20 feet long, 20 feet wide, and 20 feet thick; this w« wHl mUL 
*1\ree small blocks, each 20 feet long, 20 feet wide, and 4 feet thidc : »^rh of tiMi 

-«^ each 20 feet long, 4 £wt wide^ and 4 feet tbk±; saAif 
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OPERATION Ist. 

ft. 13p24 ( 20, root. 



20^=: 8000 



2 X 2 X 300 =- diTlsor, 1200 ) 
quot. 4 



6824(4 



4800 

2X30X4X4 = 960 

4X4X4 = 64 



One blocki and the smallest^ 4 feet long, 4 tset wide, and 4 feet thick ; this we 
wiUcallB. 

We are now prepared to solve the preceding example 

In this example, yon recollect, we were to find the length of one side of the 
eabe^ containing 13824 cubic feet. 

In this example, we know 
that one side cannot be 80 
feet, for 308 = 27000 solid feet, 
being more than 13824, the 
given sum; therefore, we will 
take 20 for the length of one 
side of the cube. 

Then, 20X20X20 = 8000 
solid teet, which we must, of 
course, deduct from 13824, 
leaving 6824. (See Operation 
1st.) These 8000 solid feet, 
the pupil will perceive, are 
the solid contents of the cu- 
bical block marked A. This 
corresponds with the operas 
tion; for we write 20 feet, the 
length of the cube A, at the 
right of 13824, in the form of 
a quotient; and its square, 
8000, under 13824; from 
which subtracting 8000, 
leaves 5824, as before. 

As we hav^ 6824 cubic feet 
remaining, we find the sides 
of the cube A are not so long 
as they ought to be; conse- 
quently we must enlarge A ; 
but in doing this, we must 
enlarge the three sides of A, 
in order that we may preserve 
the cubical form of the block. 



6824 deducted. 
0000 



Or, 



The same operation, by neglecting the ciphers, 
may be performed thus : — 

OPERATION 2d. 

isfci ( 20 + 4, or 24, /root, 
8 \Ans. 

2 X 2 X 300 >- 1200 ) 6824, dividend, 



2X30X4X4 = 
4X4X4= 



4800 
060 
64 

6824, subtrahend. 



0000 
We wHl now place the three blocks, each of which is marked B, on the three 
iddes of A. Each of these blocks, iu order to fit, must be as long and as wide as 
A; and, by examining them, you will see that this is the case; that is, 20 feet 
long and 20 feet wide ; then 20 X 20 = 400, the square contents in one B ; and 

3 X 400 = 1200, square contents in 3 Bs; then, it ia plain, that 6824 solid con- 
tents, divided by 1200, the square contents, will give the thickness of each block. 
But an easier method is, to square the 2 (tens) in the root 20, making 4, and 
multiply the product, 4, by 300, making 1200, a divisor, the same as before. 

We do the same in the operation, (which see;) that is, we multiply the square 
of the quotient figure, 2, by 300, thus, 2X2 = 4X300 = 1200 ; then the divisor, 
1200, (the square contents,) is contained in 5824 (solid contents) 4 times, that is, 

4 fbet is the thickness of each block marked B. This quotient figure, 4, we place 
at the right of 5824, and then, 1200 square feet X 4 feet^ the thickness, = 4800 
fdid feet. 

If we now examine the block, thus increased by the addition of the 3 Bs. w© 
■hall see that there are yet three corners not filled up : these are represented by 
the three blocks, each marked C, and each of which, you will perceive, is as long 
as either of the 2s, that is, 20 feet, being the length of A, which is the 20 in the 
quotient. Their thickness and breadth are the same as the thickness of the Bp, 
which we found, by dividing, to be 4 feet, the last quotient figure. Now, to gt^ 
the solid contents of each of these Cs, we multiply their thickness (4 feet) by their 
breadth, (4 feet,) = 16 square feet; that is, the square of the last quotient figure, 
4, s 16; these 16 square contents must be multiplied \x^ \.V» Vkcl"^ ^\ «iafiB.^vos^ 
iseta) or, a» there are 3, by 8 X 20 « W; or, NiX^^kkSft «aa\«t 'm ^\»R^:v»^^^ ^^^mi 
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multiply the 2 (tens) in the root 20, by 30, making 60, and this product bj ^^ 
10. the square contents = 900 solid feet. 

We do the same in the operation, by multiplying the 2in20byS0»6SX4 
X 4 = 960 solid feet, as before: this 960 we write under the 4800, for we nml 
add the sercral products together by-and-by, to know if our cnbe will oootriiali 
the required feet. 

By turoing over the block, with all the additions of the blocks marked B ai 
C, which are now made to A, we shall spy a little square space, whidi prenab 
the figure from becoming a complete cube. The little block for this oonMrii 
marked D, which the pupil will find, by fitting it in, to exactly fill up this tftek 
This block D is exactly square, and its length, breadth, and thickness are all% 
and, of course, equal to the thickness and width of the Ca, that is,4tol,fti 
hist quotient figure : hence, 4 ft. X 4 it. X 4 ft. »= 64 solid fiaet in the block D; vt, 
in other words, the cube of 4, (the quotient figure,) which is the same as ^=H 
lu in the operation. We now write the 64 under the 960, that this wmj ki 
reckoned in with the other additions. 

We next proceed to add the solid contents of the Bs, Ob, and D together, ft^ 
4000 + 900 + 61 = 5824, precisely the number of solid feet which we had naubk( 
after we deducted 8U00 feet, the solid contents of the cube A. 

If, in the operation, we subtract the amount, 6824, from the remainder or dM" 
dond, 5824, we shall see that our additions have taken all that remained steAi ' 
first cube was deducted, there being no remainder. 

The last little block, when fitted in, as you saw, rendered the cnbe canj^ 
each side of which we hare now found to be 20 + 4 s 24 fiaet loo^ whi^ ii ti 
cube root of 13824 (solid feet;) bat let os see if oar cabe contains ths zcfAil 
number of solid feet. 

PROOF. ©R, 

1 A, s 80U0 solid toet By InTolation. 

S Bs, =» 4800 solid feet. 2iX24X24»13824» MlidfiBetMlNin 

3Cs, =3 960 solid feet. 
ID, a 64 solid feet 

1 QfioA / Bolid feet in the 
13824 1 gi^encubo. 

In Operation 2d, we see, by neglecting the ciphers at the right of S, theSii 
still 8000, by its standing under 3, (thousands ;) hence, we may point oiT tbn* 
figures by placing a dot orer the units, and another over the thousands, andsooa 

From the preceding example and illustrations, we derive the 
following 

RULE. 

Divide the given number into periods of three figures each, 
by placing a point over the unit figure, and every third figure 
from the place of units to the left, in whole numbers, and to 
the right in decimals. 

Find the greatest cube in the left-hand period, and place 
its root in the quotient. 

Subtract the cube thus found from the said period, and to 
the remainder bring down the next period, and call this tlM 
dividend. 

Multiply the square of the quotient by 300, calling it the 
iivisor. 
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Find how many times the divisor is contained in the divi- 
dend, and place the result in the root, (quotient;) then mul- 
. tiply the divisor by this quotient figure, placing the product 
under the dividend. 

Multiply the former quotient figure, or figures, by 30, and 
this product by the square of the last quotient figure, and 
place the product under the last; under these two products 
place the cube of the last . quotient figure, and call their 
amount the subtrahend. 

Subtract the subtrahend from the dividend, and to the 
remainder bring down the next period for a new dividend, 
with which proceed as before, and so on, until the whole is 
finished. 

yUe 1. When the subtrahend happens to be larger than the dividend, tiia 
quotient figure must be made one less, and we must find a new subtrahend. 
The reason why the quotient figure will be sometimes too large, is, because this 
quotient figure merely shows the width'of the three first additions to the origin 
lial cube; consequently, when the subsequent additions are made, the width 
(quotient figure) may make the solid contents of all the additions more than 
the cubic feet in the diridend, which remain after the solid contents of the ori- 
ginal cube are deducted. 

2. When we have a remainder, after all the periods are brought down, wo 
may continue the operation by annexing periods of ciphers, as in the square 
root 

8. When it happens that the divisor is not contained in the dividend, a cipher 
must be written in the quotient, (root,) and a new dividend Ibrmed by bringing 
down the next period in the given sum. 



More Exercises for the SkUe, 

8. What is the cube root of 9668597 f 

OPERATION". 

9663597 (213, Atu, 
2^=8 

2^ X 300 « 1200 ) 1668 first oivldend. 

1200 

2X30X1*= 60 

1«=« 1 

1261 first subtrahend. 

21* X 300 => 132300 ) 402597 second dividend. 



21X30X3*= 6670 
8»« 27 



402597 second subtrahend. 
000000 
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9. Wbat If 11m mile root of 7S76! jt M. 

10. What If fb* oabe root ofSTlTST! X SSL 

11. What If OiaeiilM root of 970990? X 99. 

12. What ii the eubo root 019000876? X IM. 

13. What if the oabo root of 8796416? X Ifte. « 

14. What iithiaeobo root of 94818816? X 4661 
16. What ii the enhe root of 175616000? jt 660. 

16. What If the enhe root of 748618812? jt 906L 

17. Whatiifheeabexooiof7811891877l9T X 900gu t 

18. What if the eahe root of II 7 X}. 

19. What!itbeenberootof|^|7 jt |. . 

20. Whatlatheeaberootof||^ff -^ 1|* 

If the root heaaiird,rediioeltto«dseiaiaIlMA»iiiiiootliiaobMMt«h 
he aquare root 

2L What lithe cube root of ^7 jt 4S-h 

22. Whatlathemiberootof^f X ,34+. 

28. What If the length of one aide of • ooUbbI Uoc^vfaleli taaMmtM 
MlidorcahietiiehM? jt 19. 

24. What win he the length of one ride of ft evUod Uodk^ wlww Nrti* 
ihaU be eqoal to another Uoek 82 loft lODg, 16 ftet wUa» Mid 8 ftrt tUoU 

S5. There la ft eellar dog. wUdi la 16 ftet teoA IS ftet iflde^ and U tel iMM 
and another, 68 feet long^ 8 feet wide, and 7 feetdeep; how many aollderaii 
feet of earth were thrown oat? and what will be the lanctli of oaa dieift 
eublcal mound which may be fermedfroifinidaartli? X688S.18. 

26. How many iolid Indiea in a eabieal bloek idiioh meaaiiraa 1 Indi «B«di 
aide? How many in one meaanring 2 inchea on each aide? 8 fnehM oa<i(k 
fide? 4 inchea on each aide? 6 inchea on fach tide? lOinehaacneachrifet 
•iO inches on each idde? A. 1. 8. 27. 04. 216. 1000. 8000. 

27. What is the length of OMf aide of a oableal blodc, whkh eoDtaim 1 «U 
er cubic inch? 8 lolid inches? W aoUd inehee? 64 aoUd ia^Ma? ISIail 
inches? 216 aoUd inches ? 1000 solid inches ? 8000 solid Isdiaa ? 

jL l.S.8L4.ft.6llflLaL 
By the two preceding ezanples, we see that the sides of tlM mibe anailfei 
cube roots of their solid contents, and their soUd contents aa tba avbssef (Mr 
Hides. It Is likewise true that the solid contents of aU ainiilar flgoiasMili 
proportion to each other as the cubes of their sereral Mrm or dianiafen. 

JVote.— The relatlTe length of the sides of cubes, when eompared with fhdr 
soUd contents, will be best iUustrated hj reference to the eabieal UoohsaMHS' 
panying this work. 

28. If a ball, 8 inches In diameter, weigh 4 pounds, what will a baUef Ifel 
same motal weigh, whoee diameter la 6 indies? 

a>:6f::4:82:BatihH2fX4-aSIbB^J«. 

29. If a globe of sHrer, 8 inches in diameter, be worthClOO, whaft is thsTsha 
of one 6 inches in diameter? 8* : CP : : ^60 : gU8Q^ Jbl 

30. There are two little globes; one of them Is 1 indi in dhoneier, and At 
other 2 inches; how many ol the smaller ^obes will make one of the laiftr? 

31. If the diameter of the planet Jupiter is 12 times ss aiadi aa ftm dhoaiMr 
ef the earth, how many globes of the earth would it take to mska eaasskni 
aaJnpitcrf -4.1728. 

32. If tlie sun Is 1000000 times aa laige as the earth, Kiid tha earfhii8t9 
mUeR in diameter, what is the diameter of the sun? A. 800000 mUsa. 

iVbte.— The roots of most >>wers may be found by the sqaara and eabe larti 
only ; thus the square root of the square root ia the biquaarate^ or ftMnttm^ 
«nd the sixth root ii tlw cube ot I3b^ «i!aax«im^ 
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AEITHMETICAL PROaRESSION. 

1[ liXXXTin. Any rank or series of numbers more 
than 2, increasing by a constant addition or decreasing by 
a constant subtraction of some given number, is called an 
Arithmetical Series, or Progression, 

The number which is added or subtracted continually is 
called the common difference. 

When the series is formed by a continual addition of the 
common difference, it is called an ascending series ; thus, 

2, 4, 6, 8, 10, &c« is an ascending arithmetical series ; but 

10, 8, 6, 4, 2, &c. is called a descending arithmetical senesy 
because it is formed by a continual subtraction of the com- 
mon difference, 2. 

The numbers which form the series are called the terms of 
the series or progression. The first and last terms are called 
the extremes, and the other terms the means. 

In Arithmetical Progression there are reckoned 5 terms, 
any three of which being given, the remaining two may be 
found, viz.: 

1. The first term. 

2. The last term. 

3. The number of terms. 

4. The common difference. 

5. The sum of all the terms. 

The First Term, the Last Term, and the Number of Terms 
being given, to find the Common Difference; — 

1. A man had 6 sons, whose several a^es differed alike; the youngest this 3 
years old, and the eldest 28 ; what was the common difference of their ages? 

The difference hetween the youngest son and the eldest evidently shows the 
Increase of the 3 years hy all the subsequent additions, till we come to 28 yeai's ; 
and, as the number of these additions are, of course, 1 less than the number of 
tKms, (6,) it follows, that, if we divided the whole difference, (28—8=,) 25, by 
the number of additions, (5,) we shall have the difference between each on« 
•oparately, that is, the common difference. 

IhsB, 28 — a s 25 ; then, 25 -i- 6 « 5 years, the common difference. 

A, 5 years. 

Hence, To Find the Common Difference; — 

Divide the difference of the extremes by the number of 
terms, less 1, and the quotient will be the common difference. 

2. If the extremes be 8 and 23, and the number of terms 11, what is the com> 
mon difference! A. 2, 

2 
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3. A man h to traTel from Boston to a certain place In 6 days, and to go odIj 
6 miles the first day, increasing the distance trareled each day by an eqvl 
excesa, so that the last day> journey may be 45 miles; what Is the daflyifr 
crease, that is, the common difference? A. 8 miles. 

4. If the amount of $1, for 20 years, at simple interest, be $2,20, what ii tti 
rate per cent. ? 

In this example, we see the amount of the first year ia fl,06, and the last ysr 
$2,20; consequently, the extremes are 106 and 220, and the number of tersHA 
A. $,06 = 6 per cent 

5. A man bought 60 yards of doth, giving 6 cents fi>r the first yard, T Ibrfti 
second, 9 for the third, and so on to the last; what did the last cost? 

Since, in this example, we have the common differenoe s^^en, it win he sa^ to 
find the price of the last yard; for, as there are as many additions as there ■« 
yards, less 1, that is, 59 additions of 2 cents, to be made to the first yard, it »• 
lows, that the last yard wiU cost 2 X 59 = 118 cents more than the first, and tki 
whole cost of the last, reckoning the cost of the first yard, will be 118+i« 
$1,23. A. $1,23. 

Hence, When the Common Difference, the Ftr3i Term, ad 
the Number of Terms are given, to find tJie last Term;^ 

Multiply the common difference by the number of terni^ 
less 1, and add the first term to the product. 

6. If the first term be 3, the common differenoe 2, and the number of teM 
11, what is the last term 7 A, 23. 

7. A man, in traTeling from Boston to a certain place in 6 days, trateled t]» 
first day 5 miles, the second 8 miles, traveling each successive day 8 miles lartiMr 
than the former; what was the distance traveled the last day 7 A, 20. 

8. What will $1, at 6 per cent., amount to, in 20 years, at simple interest? 
The common difference is the 6 per cent.; for the amount of $1, for 1 yesr,ii 

$1,06, and $1,06 + $,06 — $1,12, the second year, and so on. A. $2,20. 

0. A man bought 10 yards of doth, in arithmetical progression; for tbeSiil 
yard he gave 6 cents, and for the last yard he gave 24 cents ; what was ttai 
amount of the whole? 

In this example, it Is plain that half the cost of the first and last yards will te 
the average price of the whole number of yards; thus, 6 cts. + 24 et8.»30-l-S 
^15 cts., average price; then, 10 yds. X 16 => IM cts. <= $1,50, whole cost X 
$1,50. 

Hence, When the Extremes, and the Number of Terms, (art 
given, to find the Sum of all the Terms ; — 

Multiply half the sum of the extremes by the number of 
terms, and the product will be the answer. 

10. If the extremes be 3 and 273, and the number of terms 40, what If the na 
of all the terms? ^.5520. 

11. now many times does a regular clock strike in 12 honrs 7 A, 78. 

12. A buteher bought 100 oxen, and gave for the first ox $1, ftxr tiie second f^ 
Ibr the third $3, and so on to the last ; how much did they come to at ttiat ntit 
A. $5050. 

13. What is the sum of the first 1000 numbers, begiiming with their nsteil 
order, 1, 2, 3, Ac. 7 A. 50050a 

M. Tf A hnaviL 1ft %et long, be 2 Ibet wide at one end, and oome to a potolil 
^ ^ tv»ze contonU ^ tha boatdt A, 18 foel. 
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Ifi. If « piece of Und, 00 rodi in kngCh, be 20 rods wide at one end, and at the 
etiier tetminate in an aog^ or poinL wliat nunber of aqnare rods does it eon> 
teinr ^600. 

10. A person, trsTding into the eonntry, wait 3 miles tiie fint day, and in- 
creased erery day's trsTel 5 miles, till at last ha went 58 miles in one day ; bow 
Biany days did he traTel f 

We Ibnnd, in ezamide 1, the difforaice of the extremea^ dirided by the nnm- 
bw of tenns, less 1, gare the common difference; consequently, if; in this ex- 
amine, we divide (58 — 3 =) 56, the dififerenoe ol the extremes, by the common 
difference 5, the quotient, U, will be the number of terms, kes 1: then, 1+11 
•- 12, the number (tf terms. X 12. 

Hence, When the Extremes and Common Difference are given, 
to find the Number of Terms ; — 

Divide the difference of the extremes by the common dif- 
ference, and the quotient, increased by 1, will be the answer. 

17. If the extremes be 8 and 45, and the common difference 6^ what Is the 
number of terms? A. 8. 

18. A man, being asked how many children he had replied that the youngest 
was 4 years old, and the eldest 82, the increase of the &mily haring been 1 in 
•Tery 4 years; how many had he! X 8. 



GEOMETRICAL PROGRESSION. 

f TXSXSIL. A.1XJ rank or series of numbers, increasing 
by a constant multiplier, or decreasing by a constant divisor, 
IB called Oeometrical Progression, 

Thus, 3, 9, 27, 81, &c. is an increasing geometrical 
Maries; 

And 81, 27, 9, 3, &c. is a decreasing geometrical series. 

There are five terms in Geometrical Progression ; and, like 
Arithmetical Progression, any three of thei^ being given, the 
other two may be found, viz. : 

1. The first term. 

2. The last term. 

3. The number of terms. 

4. The sum of all the terms. 

6. The ratio; that is, the multiplier or divisor, by which 
ve form the series. 

1. A man purchased a flock of sheep, consisting of 0; and, by agreement, was 
to pay what the last sheep came to, at the rate of $4 ibr the first sheop, $12 Ibr 
the second, $36 for the third, and so on, trebling the price to the last; -«ba.t4kd. 
the flock cost him? 
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We may perlbrm thl§ example by multiplication ; thtw, 4XSX3X3X3X 
tX8X3X3» $26244) Aru. Bnt this process, you most be sensible, would 
be, in many cases, a Tery tedious one; let us see if we cannot abridge it, thereby 
making it easier. 

In the above process, we discover that 4 is multiplied by 8 eight times, one 
time less than the number of terms; consequentlv, the 8th power of the ratio 
8, expressed thus, 8*, multiplied by the first term, 4, will produce the last term. 
But, iof>tead of raising 3 to the 8th power in this manner, we need only raise it 
to the 4th power, then multiply this 4th power into itself; for, in thte way, we 
do, in foct, use tiie 3 eight times, raising the 3 to the same power as befixv; 
thus, 8«= 81 ; then, 81 X 81 = 6561; this, multipUed by 4, the first tenn, givei 
$26244, the same result as before. A. $26244. 

Hence, When the First Term, Ratio, and Number of Terma 
are given, to find the Last Term; — 

Write down some of the leading powers of the ratio, with 
the numbers 1, 2, 3, &g, over them, being their several 
indices. 

^ Add together the most convenient indices to make an index 
less by 1 than the number of terms sought. 

Multiply together the powers, or numbers standing under 
those inaices; and their product, multiplied by the first term, 
will be the term sought. 

2. If the first term of a geometrical series be 4, and Hxe ratio 3, what is the 
, nth term? 

1, 2, 3, 4, 5, indices. ) Note. — ^The pupil will notice that the series does 

3, 9, 27, 81, 243, powers. /not commence with the first term, but with the 
ratio. 

The indices 5 + 3 + 2 = 10, and the powers under each, 243 X 27 X » = 59049; 
which, multiplied by the first term, ^ makes 236196, the 11th term, required. 
A. 236196. 

3. The first term of a series, having 10 terms, is 4^ and the ratio 3; whaf Is 
&e last term? ^.78732. 

4. A sum of money is to be divided among 10 persons; the first to have $10, 
the second $30, and so on, in threefold proportion; what will the last have? A, 
$196830. 

5. A boy purchased 18 oranges, on condition that he should pay o^^lv the 
price of the last, reckoning 1 cent for the first, 4 cents for the second, li/ccnts 
ibr the tliird. and in that proportion for the whole ; how much did he pay for 
thorn? A. 171798691,84. 

6. What is the last term of a series having 18 terms, the first of which is 3, 
and the ratio 3? A. 387420489. 

7. A butcher meets a drover, who has 24 oxen. The butcher inquires the 
price of them, and is answered, $60 per head ; he immediately offers the drover 
$50 per head, and would take all. The drover says he will not take that; but, 
if he will give him what the last ox would come to, at 2 cents for the first, 4 
cents for the second, and so on, doubling the price to the last, he might hav« 
the whole. What will the oxen amount to at that rate? A. $167772,16. 

8. A man was to travel to a certain place In 4 days, and to travel at whaterrer 
rate he pleased ; the first liay he went 2 miles, the second 6 miles, and so on to 
tlie last, in a threefold ratio; how £ir did he travel the last day, and how ftr in 
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In tKls example, we may find the last term as before, or find it by addfftg each 
day's travel together, commencing with the first, and proceeding to the last, 
thus : 2-1-6-1-18 +&1 = 80 miles, the whole distance traTeled, and the last day's 
jonmey is 54 miles. But this mode of operation, in a long series, you must be 
Bensible, would be very troublesome. Let us examine the nature of the seriesi 
and try to inrent some shorter method of arriving at the same result. 

By examining the series, 2, 6, 18, 54, we perceive that the last term, (54,) less 2, 
(the first term,) =3 52, is 2 times as large as the sum of the remaining terms; for 
2-}.6-fl8=3 26; that is, 54—2 = 52-^2 = 26; hence, if we produce another 
term, that is, multiply 54, the last term, by the ratio 3^ making 162, we shall 
find the same true of this also; for 162—2, (the first term,) = 160 -$- 2 = 80, 
which we at first found to be the sum of the four remaining terms, thus, 2 -f 6 
+ 18 + 54= 80. In both of these operations, it is curious to observe, that our 
divisor, (2,) each time, is one less than the ratio, (3.) 

Hence, When the Extremes and Ratio are given, to find the 
Sum of the Series, we have the following easy 

RULE. 

Multiply the last term by the ratio, from the product sub- 
tract the first term, and divide the remainder by the ratio, 
less 1 ; the quotient will be the sum of the series required. 

9. If the extremes be 5 and 6400, and the ratio 6^ what is the whole amount of 
the series t 



6400X6—6 

-7679, -inf. 

6 — 1 

10. A sum of money Is to be divided among 10 persons. In snch a manner, that 
the first may have $10, the second $30, and so on, in threefold proportion; what 
will the last have, and what will the whole have? 

The pupil will recollect how he found the last term of the series by a foregoing 
role; and, in all cases in which he is required to find the turn of the series, when 
the last term Is not given, he must first find it by that rule, and then work for 
the sum of the series by the present rule. 

A, The last, $196830; and the whole, $295240. 

11. A hosier sold 14 pair of stockings, the first at 4 cents, the second at 12 
cents, and so on in geometrical progression; what did the last pair bring him, 
and what did the whole bring him? 

A, Last, $63772,92; whole, $95659,36. 

12. A man bought a horse, and, by agreement, was to give a cent for the first 
nail, three for the second, Ac. ; there were four shoes, and in each shoe eight 
njils ; what did the horse come to that rate ? 

A. $9265100944259,20. 

13. At the marriage of a lady, one of the guests made her a present of a half 
oagle, saying that he would double it on the first day of each succeeding month 
throughout the year, which, he said, would amount to something like $100 ; now, 
how much did his estimate differ from the true amount! 

A.\ 



14. If our pious ancestors, who landed at Plymouth, a.i>. 1620, being 101 in 
number, had increased so as to double their numbeT \xi«H«c^*Jft ^«bxs.\\s«s^ ^-^s^ 
would hare been their population at the «nl ot \k<& 'S^ax \%^\ ^ 
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ANNUITIES AT SIMPLE INTEREST. 

If XC An annuity is a sum of money, payable every 
year for a certain number of years, or forever. 

When the annuity is not paid at the time it becomes due, 
it is said to be in arrears. 

The sum of all the annuities, sucli as rents, pensions, &c., 
remaining unpaid, with the interest on each, for the time it 
Las been due, is called the amourU of the annuity. 

Hence, To Jind the Amount of an Annmiy : — 

Calculate the interest on each annuity, for the time it has 
remained unpaid, and find its amount; then the sum of all 
these several amounts will be the amount required. 

1. If the annual rent of a hcmse, which is |200, remain unpaid (that Is, In 
arrears) 8 years, what is the amount 7 

In this example, the rent of the last (8th) year being paid when due, of ooune 
there is no interest to be calculated on that year's rent. 

The amount of $200 for 7 years = $284 

The amount of $200 6 » $272 

llie amount of |200 5 » $260 

The amount of $200 4 = $248 

The amount of $200 3 s$236 

The amount of $200 2 e«$224 

The amount of $200 1 =$212 

The eighth year, paid when due, » $200 

$1936, ^n«. 

S. If a man, having an annual pension of $60, receive no part of it till the ex- 
pinttion of 8 years, what is the amount then due? A. $580,80. 

3. What would an annual salary of $000 amount to, which remains unpaid (or 
In arrears) for 2 years ?-1236. For 3 years ?-190S. For 4 years ?-2616. For 7 
years T-4956. For 8 years r-5808. For 10 years ?-7 620. Jns. $2ilU. 

4. What Is the present worth of an annuity of $600, to continue 4 years? 
The present worth (f LXVII.) is such a sum as, if put at interest, would 

•mount to the given anAuity; hence, 

$600 -i- $1,00 = $566,037, present worth, 1st year. 

$600-5- $1,12 = $535,714, 2d » 

$600 -*- $1,18 = $508,474, 8d 

$800 -i- $1,24 = $483,870, 4th 

Ans^ $2094,095, present worth required. 

Hence, To find the Present Worth of an Annuity, 

Find the present worth of each year by itself, discounting 
^om the time it becomes dxie, wv^ ^u\i^ ^um^t ^Mtliftse present 
worths will be the aaawet. 
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5. What sum of ready money is equiTalent to an annuity of $200, toucontinne 
8 years, at 4 per cent. ? A. $556,063. 

6. 'What is the present worth of an annual salary of $800, to continue 2 years ?- 
1469001. 3yearar-2146067. 5 years r-d407512. X $7023,48. 



A:fflsTJITIES AT COMPOUND INTEEEST. 

If XCI. The amount of an annuity, at simple and com- 
pound interest, is the same, excepting the difference ii/ 
interest. 

Hence, To find the Amount of an Annuity at Compound 
Interest: — 

Proceed as in f XC, reckoning compound instead of sim- 
ple interest. 

1. What will a salary of $200 amount to, which has remained unpaid for 8 
years 7 

The amount of $200 for 2 years — $224,72 
The amount of $200 for 1 year =$212,00 
The 8d year —$200,00 



$636^72 



2. If the annual rent of a house, which is $160, remains in arrears for 3 years, 
what will be the amount due for that time ? A, $477,64. 

Calculating the amount of the annuities in this manner, for a long period of 
years, would be tedious. This trouble will be prerented, by finding the amount 
of $1, or £1, annuity, at compound interest, for a number of years, as in the 
SoUowing 

TABLE I. 

Shewing the amount of %\ or 1£ annuityf at 6 per cent, compound 
intereatf for any numher of years, from 1 to 50, 
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It is evident that the amount of $2 annaity is 2 times as much as one of $1; 
and one of $3, 3 times as much. Henoe^ 

To find the Amount of an Annuity at 6 per Cent. ;-— 

Find) by the Table» the amount of $1 at the given rate and 
time, and multiply it by the given annuity, and the product 
will be the amount required. 

3. What is the amount of an annuity of $120, which has rexhained unpaid* 
yeara? 

The amount of $1, by the Table, we find to be $23,2759; therefore, $23,2759 X 
120 = $2793,108, ^n». 

4. What will be the amount of an annual salary of $400^ which has been in 
arrears 2 years ?-824. 8 yearb?-127344. 4 years r-174984. 6 yearB7>27901i 
12 years ?-674796. 20 years ?-U7142. ^n*. $^099,66. 

b. If you lay up $100 a year, from the time you are 21 years of age, till job 
are 70,' what will be the amount at compound interest ? A. $26172,08. 

6. What is the present worth of an annual pension of $120, which is to cod- 
tioue 3 years? 

In this example, the present worth is evidently that sum which, at compoand 
interest, would amount to as much as the amount of the given annuity for tha 
three years. Finding the amount of $120 by the Table, as before, we Iw'* 
$382,032 ; then, if we divide $382,032 by the amount of $1, compound interest, te 
3 years, the quotient will be the present worth. This is evident from the tiA, 
that the quotient, multiplied by the amount of $]2^will give the amount of $l3dL 
:a, in other words, $382,032. The amount of $1 for 3 years, at compoBsd 
interest, is $1,19101; 

then, $382,032 + $1,19101 » $320,763, Ant, 

Hence, To find the Present Worth of an Annuity:— 

Find its amount in arrears for the whole time ; this amount, 
divided by the amount of $1 for said time, will be the present 
worth required. 

Note. — The amount of $1 may be found ready calculated in the T»3b\9 of ooB' 
pound interest. ^ LXXI. ^ 

7. What is the present worth of an annual rent of $200, to continne 5 yean? 

A. $842,472: 
The operations in this rule may be much shortened by calculating the present 
worth of $1, for a number of years, as in the following 

TABLE II. 

Showing the present worth of 1$ or 1£ annuiii/, at 6 per cent, campovad 
inttfeetf for any number of years, from 1 to 32. 
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To find the present worth of any annuity, by this Table, 
we have only to multiply the present worth of $1, found in 
the Table, by the given annuity, and the product will be the 
present worth required. 

8. What sum of ready money will purchase an annnify of $300, to continue 10 
y«ara? 

The present worth of $1 annuity, by the Table, for 10 years, is $7,36008 ; then 
$7,36008 X 300 » $2208,024, Ans. 

9. What is the present worth of a yearly pension of $60, to continue 2 years ?- 
1100034. 3 year8?-1603S06. 4 year8r-207906. 8 year8?-e725874. 20 years?- 
0881962. 80 years r-8258898. X $2364,9624. 

10. What salary, to continue 10 years, will $2208,024 purchase? 

This example is the 8th example reyersed; consequently $2208,024 -i- 7,36008 
ms 800, the annuity required. A. $300. 

Hence, To Jind tJiai Annuity which any given Sum will pur- 
chase : — 

Divide the given sum by the present worth of $1 annuity 
for the given time, found by Table II. ; the quotient will be 
the annuity required. 

11. What salary, to continue 20 yeans ^^ $688,95 purchase ! ^ 60 +. 

To divide any Sum of Money into Annual FaymentSf which, 
when due, shall form an equal amou.U at Compound In- 
terest: — 

12. A certain manufiicturing establishment, in Massachusetts, was actually 
■old for $27000, which was divided into four notes, payable annuaUy, so that the 
principal and interest of each, when due, should form an equal amount, at com- 
pound interest, and the several principals, when added tc^ether, shoiUd make 
$27000; now what were the principals of said notes? 

It is plain, that, in this example, if we find an annuity to continue 4 years, 
which $27000 dollars will purchase, the present worth of this annuity for 1 year 
will be the first payment, or principal of the note; the present worth for 2 years, 
the second, and so on to the last year. 

The annuity which $27000 will purchase, found as before, is 7701,97032 -}-. 

Note.— To obtain an exact result, we must reckon the decimals, which were 
rrjected in forming the Tables. This makes the last divisor 8,4651056. 
fThe Ist is $7350,916, amount for 1 year, $7791,97032 

,. 2d ... $6934,825, 2 17791,97032 

. 3d ... $0542,288, 3 $7791,97032 

,. 4th ..$6171,970, 4 $7791,97032 



Ans. 



, Proof y $26099,998 + 
Jbr the entire v>ork qfiheUut exampUy $u the £ey. 
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PEEMUTATION. 

f 3LCII. Permutation is the method of finding how 
many di£ferent ways any number of things may be changed. 

1. How many changes may be made of the first three letters of the alphabet? 

In this example, had there been bat two letters, they could only be changed 
twice; that is, a, b, and b, a; that is, 1 X 2 = 2; bn^ as thero aio thre« lettei^ 
they ^y be changed 1 X 2 X 3 "» 6 times, as follows :— 

ira,b,c, 



a,cb, 
b,a,c, 
b,c,a, 
c,b,a, 
lc,a,b. 



Hence, lb find the number of different Changes or Permutes 
turns tohich may be made with any given Number of different 
Things: — 

Multiply together all the terms of the natural series, from 
1 up to the given number, and the last product will be the 
number of changes required. 

2. How many difierent ways may the first five letters of the alphabet be ar- 
ranged? ^.120. 

3. How many changes may be rang on 15 bells ? and in what time may they 
be rung, allowing 3 seconds to every round? A, 1307674368000 changes; 
S923023104000 seconds. 

4. What time.wiU it require for 10 boarders to seat themselves difTerently evecy 
day at dinner, allowing 365 days to the year ? A, 004lf f f years. 

5. Of how many Tariationa will the 26 letters of the alphabet admit ? 

A. 403291461126605635584000000. 



POSITION 



Is a rule which teaches, by the use of supposed numbers, to 
find true ones. It is divided into two parts, called Single and 
Double. 

SINGLE POSITION. 

f XCIU. This rule teaches to resolve those questions 
whose results are ptopoxtaoii«\ \ft ^^\t wx\p^'®skniA. 
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' 1. A Mhoolmaster, being asked bow many teholan be bad, replied^ *'Tf I bad 
as many more as I now baye, one half aa many more, one third, and one fonrth 
as many more, I should baye 296.** Howmany bad be? 

' ' '-' We baye now found that we did not snppoee the 
right number. If we bad, the amount would hay« 
been 296. But 24 bais been increased in the same 
manner to amount to 74, that some unknown 
number, the true number of scholars, must be, to 
amount to 290. Consequently, it is obTious, that 
74 has the same ratio to 296 that 24 has to the 
true number. The question may, therefore, bo 
Bolyed by the following statement: 

As74:296::24:96,^nf. 

9« 
48 
82 
24 



Let us suppose be bad 24 

Then as many more =3 24 

I as many » 12 

I as many =» 8 

i as many a 6 

H 



Thto answer we prore to „ , 

ftsel^ one third itseli^ and one fourth itself! 



be right by increasing it by itSMl^ one half 
Thui, 



From these niustratlons we derivB tbe following 



RULE. 



Suppose any number you choose, and proceed with it in 
the same manner you would with the answer, to see if it 
were right. 

Then say, As this result : the result in the question : : the 
supposed number : number sought. 

Mare Exercises for the Slate. 

2. James lent William a ram of money on interest^ and in 10 yean It 
amounted to $1600; what was tbe sum lent? A, $1000. 

8. Three merchants gained, by trading, $1920, of which A took a certain sum, 
B took three times as much as A, and four times as much as B; what share 
of the gain bad each? ^. A's shaie waa $120 ; B's, $860 ; and CPs, $1440. 

4. A person haying about him a certain number of crowns, said, if a third, a 
fourth, and a sixth of them were added t<^ther, the sum would be 45; how 
many crowns had he ? A. 60. 

5. What is the age of a person, who says, that if JL of the years be has liyed 
be multiplied by 7, and J of them be added to the product, the sum would bo 
292? X 60 years. 

6. What number is that, which, being mnltlpUed by 7, and the product 
diyided by 6, tbe quotient wiU be 14? JL 12. 
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DOUBLE POSITION. 



^ XCIT. This rule teaches to solve questions by means 
of two supposed numbers. 

In Single Position, the number sought is always multi- 
plied or divided by some proposed number, or increased or 
diminished by itself, or some Known part of itself, a certain 
number of times. Consequently, the result will be prowH** 
tional to its supposition, and but one supposition win be 
necessary; but, in Double Position, we employ two, for the 
results are not proportional to the suppositions. 



1. A gentleman gaye his three sons $10000, in the followin|i: manner: totte 
8<M;(>ud $1000 more than to the first, and to the third as many as to the lint od 
fiocond. What was each son's part 7 
Let us suppose the share of the first, 1000' 
Then the second = 2000 
Third — 3000 



Total, 6000 

This, subtracted from 10000, leayes 4000 

Suppose, again, that the share of the first was 1500" 

Then the second =: 250O 

Third = 4000 



The shares of all the sons vOI, 
if our supposition he conwt, 
amount to $10000; but, as they 
amoant to $6000 only, we caUtbi 
error 4000. 



8000 



We peroeiye the error 
in this case to be |200a 



2000, 

The first error, then, is $4000, and the second $2000. Now, the difference be- 
two«n these errors would seem to haye the same relation to the difference of Uw 
.•oippositions as either of the errors would have to the diSerence between thi 
Buijposition which produced it and the true number. We can easily make thk 
aUitenieut, and ascertain whether it will produce such a result. 

As the dlffei^nce of errors, 2000 : 600, difference of suppositions : : either of fiie 
errors, (say the first,) 4000 : 1000, the difference between its supposition and th* 
true number. Adding this difference to 1000, the supposition, the amount ii 
5-000 for ihe share of the first son; then $3000 that of the second, $5000 thai 
"* Ti^'® ^*^'^'*' ^w«- ^or 2000 + 3000 + 6000 = 10000, the whole estate. 

Uad the supposition proved too great, instead of too smalL it is manifest thit 
we must have subtracted this difference. 

The differences between the results and the result in the question are called 
^rnrs; these are said to be alikt, when both are either too groat or too smaU; 
w;^/l^•c, when one is too great or too smaU. 

Trom these illustrations we derive the following 



KULE. 

Suppose any two numbers, and proceed with each sccord- 
^^ to the manner described in the question, and see how 
'ch the result of each differs from that in the question. 
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Then say, As the difference* of the errors : the difference 
of the suppositions : : either error : difference between its 
supposition and the number sought. 



More Exercises for the Slate, 

2. Three perrons disputing abont their ages, says 6, *< I am 10 years older thnn 
A ;'* says C, *" I am as old as yon both ;" now, what were their seyeral ages, the 
stun of all of them being 100 ? Ant. A's, 20 ; B's, 30 ; Cs, 60. 

3. Two persons, A and B, have the same income ; A saves i of his yearly ; but 
B, by spending $150 per annnm more than A, at the end of 8 years, finds him- 
self f^ in debt; what is their income, and what does each spend per annum? 

First, suppose each had $200; secondly, $300; then tiie errors will be 4U0 and 
200. J. Their income is $400 : A spends $300 ; B $150. 

4. There is a fish whose head is 8 feet long, his tail is as long as his head and 
half his body, and his body is as long as his head and tail ; what is the wholA 
length of the fish? 

First suppose his body 30 ; secondly, 28 ; the errors will then be 1 and 2. 

A. 64 feet 
6. A laborer was hired 80 days upon this condition — that for every day he was 
Idle he should forfeit 60 cents, and for every day he wrought he should receive 
75 cents ; at the expiration of the time, he received $25; now, how many days 
did he work, and how many days was he idle 1 

jL He worked 52 days, and was idle 28. 

\ 



MISCELLANEOUS EXAMPLES. 

1. There is a room, one side of which is 20 feet long and 8 Ibei Ugh ; how 
many square feet are contained in that side? 

This side is a regular parallelogram, (f LXXIX.;) and, to find the square con- 
tents, we have seen that we must multiply the length by the breadth; thus, 20 
ft. X 3 ft. = 160 sq. ft., Afu. But, bad we been required to find the square coa- 
~^ tents of half of this parallelogram, as divided 
.in the figure on the left, it is plain that, if 
we should multiply (20) the whole length 
by i of (8) the width, or, in this case, the 
height, the product would bo the square 
contents in this half, that is, in the figure 
BCD; thus, * of 8 = 4; then, 4 X *20 = 80 
sq. ft., which is precisely i of 160, the squaso 
contents in the whole figure. 

The half B C D is called a triangle^ because 
it has, as you see, 3 sides and 3 angles ; and 
because the line BC falls perpendiculai-ly 
on CD, the angle at C is called a nV;^^ angle; the whole triangle, then, BCD, 
may properly be called a right-angled triangle. 
The line B C is called tL perpendicular^ C D the hose, and D B the Tiypothemue, 
Note. — Both the base and perpendicular are sometimes called the legt of the 
triangle. , 

* The difference of the errors, when alike, will be one wibtrcxkd tean ***'' 
other; when unlike, one added to the otYxei. 



A" 


^ ' B 




D 


Base. 20. 



272 APPENDIX. 

Hence, To find the Area of a Eight-Angled Triangle;-- 

Multiply the length of the base by J the length of the peN 
peudicular; the product will be the area required. 

2. What is the area of a triangular piece of land, one Bide of which ia K) nd^ 
and the ditftauce from the comer opposite that side to that side 20 rods? 

An$. ^XM»400rDdi 

Note.— To find the area of any irregular figure divide it into trianglei. 




/ 



In any right-angled trlanele, it has been mm- 
tained that the sqoareof the hypotiieniMeiieqHl 
to the sum of the squares of the other tiro rite 
Thus, in the adjacent figare, 40* = 1600, aadSH 

«900; then, f MO + 1000 — 60, the hypotheDVi 



Ilence, To find the HypotJienuae, when (he Legs are given^ 

Add the squares of the two legs together, and extract the 
square root of their sum. 

When the Eypothenuse and One Leg are given, to find Ik 
Other Leg; — 

From the square of the hypothenuse subtract the sqosit 
of the given leg, and the square root of the remainder will 
be the other. 

3. A river, 80 yards wide, passes by a fort, the walls of which are flO ysr* 
hL'h ; now, what is the distance from the top of the wall to the opposite buk 
of the river ? 

In this example, we are to find the hypothenuse. Arts. 100 yards. 

4. There is a certain street, in the middle of which, if a ladder 40 feet long to 
placed, it will reach a window 24 feet from the ground, on either side of ssii 
street ; what is the width of said street? 

In this example, we are to find the length of the base of two triangles, sad 
tlu'n tlie sum of these will be the distance required. Aru. (H feet. 

f). There is a certain elm, 20 feet in diameter, growing in the centre of a* 
ctilar island ; the distance from the top of the tree to the water in a 8tni%li( 
lino is 120 feet, and the distance from the foot 90 feet; what is the height of tin 
tree ? 

As the tree is 20 feet in diameter, the distance from its centre to the water h 
the length of the base, that is, 10 + 90 = 100 feet. A. 66,332 ft+ 

6. Two ships sailed from the same port; one goes due north 40 leagnei^ thi 
other due cast 30 leagues; how finr are they apart? 

Wo are here to find the hypothenuse. A, 50 leagues. 
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7. AnuuiyinahimtingexciirsioiuBhot 
a squirrel from the top of a stately oak, 
80 feet high, its diameter being 6 feet; 
the person stood 19 paces from the tree, 
(3 fiaet being equal to 1 pace ; now, how 
&r was it from the squirrel to the place 
where the hunter stood, when he dis- 
chai;ged his piece! JLlOOft. 



8. What is the circumference of a wheel, the diameter of which Ib 8 feet? 

The circumference of a circle is greater, you are sensible, 
than the diameter, being a little more than 3 times, or, more 
accoratelj, 3,141592 times the diameter. 

A. 25,13 + feet 
0. What is the diameter of a wheel, or cirde, whose drenmference is 12 feet? 

A. 4 feet, nearl J. 

10. If the dlrtanee through the earth be 8000 miles, how many miles around 
It? ui) 25132,7 miles, nearly. 

11. What is the area or contents of a drde, whose diameter is 6 feet, and Its 
drenmference 19 feet ? 

Note. — The area of a circle may be found by multinlying 
half the diameter by half the circumference, or by multiply- 
ing the square of half the diameter by 3,141592. 

A. 28|feet. 

12. What is the area of a circle whose diameter is 20 feet? 

10« + 100 X 3,141692 = 314,1592, Am, 

13. What is the diameter of a circle, whose area is 314,1592 ? ^. 20 ft. 

14. What is the area, or square contents, of the earth, allowing it to be 8000 
miles in diameter, and 25000 in circumference ? 

Note. — The area of a globe or ball is 4 times as much as 
the area of a circle of the same diameter ; therefore, if we 
multiply the whole circumference into the whole diameter, 
the product will be the area. 

A, 200000000. 

15. What are the solid contents of a globe or ball 12 inches in diameter? 

The solid contents of a globe are found by multiplying its 
area by \ of its diameter. 

A. 904 J + solid Inches 

lA. What are the solid contents of a round stick of timber, 10 inches i& 
diameter, and 20 feet long ? 
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In this example, we maj first find the area of one end, as before directed Ibr 
a circle; then multiply by 20 feet, the length. A. 11 feet, nearly. 
Note. — Solids of this form may be called pylinders, 

17. What are the solid contents of a cylinder 4 feet in diameter, and 10 toA 
long? X 126+ feet. 

When solids, bein^ either ronnd or square, taper regularly till they come to a 
pdnt, they contain just i as much as if they were all the way as large as thety 
are at the largest end. 

When solids decrease regularly, as last described, they are called pyramid*. 
When the base is square, tkey are called square pyramids ; when triangular, 
triangvlar pyramids ; and when round, circular pyramidSf or cones. 

Hence, To find tlie Solid Contents of suck Figures; — 

Multiply the area of the largest end by J of the perpen- 
dicular in height. 

18. What are the solid contents of a cone, the height of which is 30 feet, and 
Its base 8 feet in diameter ? A. 602,6 + ft. 

19. There is a pyramid, whose base is 3 feet square, and its perpendiealaar 
height 9 feet ; what are its solid contents ? ^. S^ X ft =s 27 ft. 

20. What is the length of one side of a cubical block, which contain^ 9201 
■oUdfeetr ^. 211^t. 

21. In a square lot of land, which contains 2648 acres, 3 roods, and 1 rod, what 
Is the length of one side } A. 661 rods. 

22. A grocer put 6 gallons of water into a cask containing 30 gallons of wine, 
worth 76 cents per gallon ; what is a gallon of this mixture worth 7 

A, 64|et8. 

23. The first term of a geometrical series is 4, the last 66984, and the ratio 0| 
what is the sum of all the terms? A. 68380. 

24. <* The great bet, and when it toill be paid. — ^The public mind has been eoty> 
siderably amused, for a few days past, with a singular bet, said to faaye been 
made between a Mend of Mr. Adams and a friend of Mr. Jackson, on the eastern 
tfiore of Maryland. The bet was, that the Jackson man was to receive from the 
Adams man 1 cent for the first electoral vote that Jackson should receive over 
180, 2 cents for the second, 4 for the third, and so on, doubling for every succe» 
Sive vote; and the Adams man was to have one hundred dollars if Jackson (Ud 
not receive over 130 votes. According to the present appearances, Jackson will 
receive 173, 43 over 130, and the sum the Adams man will have to pay, in that 
•rent, will be $87960930222,07. 

"But the joke does not appear to be all on the Jackson man's side. Ths 
money is to be counted, and it will take a pretty long lifetime of any common 
man to count out the * shiners.' Let's see: — allowing that a man can count 
tfbcty dollars a minute, and that he continues to count without ceasing, either 
to sleep, to take refreshment, or to keep the Sabbath, it will take him twenty^ 
sefoen hundred and eighty-nine yearSy nearly; but allow him to work eight hours 
a day, and rest on the Sabbath, he will be occupied 9789 + years; fo that the 
Adams man, when he is called upon for the cash, may tell his Jackson friend, 
~ t down, sir: as soon as I can count the money, you shall have it Even the 
' I t/ikt time to count the money, you know.' " 



A PRACTICAL SYSTEM 

OF 

BOOK-KEEPING, 

FOB 

FARMERS AND MECHANICS. 



Almost all persons, in the ordinary avocations of life, unless they adopt some 
method of keeping their accounts in a regular manner, will be suiijected to con- 
tinual losRes and inconveniences ; to prevent which, the following plan or outline 
JB composed, embracing the principles of Book-Keeping in the most simple fona. 
Before the pupil commences this study, it will not be necessary for him to have 
attended to all the rules in the Arithmetic; but he should make himself ao 

Suainted with the suttject of Book-Keeping before he is suffered to leave school. 
L few examples only are given, barely sufficient to give the learner a view of the 
manner of keeping books, it b^ing intended that the pupil should be required to 
oompose similar ones, and insert them in a book adapted to this purpose. 

Book-Eeeping is the method of recording business transactions. It is of two 
kinds,— single and double entry; but we shall only notice the former. 

Single entry is the simplest form of Book-Keeping, and is employed by retail- 
ers, mechanics, fanners, sc. It requires a Day-Book, Leger, and, where money 
Jb firaquently received and paid out, a Caah-Book. 



DAY-BOOK. 

This book should he a minute history of business transactions, in the order Of 
time in which they occur; it should be ruled with head-lines, with one column 

3a the left hand for post-marks and references, and two columns on the right for 
nllars and cents. The owner's name, the town or dty, and the date of tlie first 
transaction, should stand at the head of the first page. It is the custom of many 
to continue inserting the name of the town on every page. This, however, t> 
nanecessary. It is sufficient to write only the month, day, and year, at the head 
<tf each page after the first This should be written in a laiger hand than tho 
•xtries. 

On commencing an account with any individual, his place of residence should 
Ito noted, provided it is not the same as that where the book is kept. If it be tho 
same, this is unnecessary. As it often happens that different persons bear the 
same name, it is woU, in such cases, to designate the individual with whom tlie 
account is opened, b^y sUting his occupation or particular place of residence. 

When the conditions of sale or purchase vary from the ordinary customs of 
tbe place, it should be stated. Every month, or oftener, the Day-Book should bo 
eopied or posted into the Leger, as hereafter directed. The crosses, on tho IoIIp 
hand column, show that the charge or credit, against which they stand, is posted, 
and the figures show the page of the Leger where the account is posted. Soma 
use the figures only as post-marks. 

Every article sold on credit, except when a note is taken, should be imnxv 
dlately charged, as it is always unsafe to trust to memory. Also, all labor per 
formed, or any transaction whereby another is made indebted to us, should be 
immediately entered on the Day-Book. If farmers and mechanics would strictly 
observe this rule, they would not only save many quarrels, but much money. 
In this respect, at least, follow the example of Dr. Franklin, who never omitted 
to make a charge as soon as it could be done. NoTer defer a diarge till U> 
uoiTow, when it can be made to-day. 
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FORM OF A DAY-BOOK. 



Edward L. Pkckham. BoMton^ Jan, 1, 1829. 



1 X 

1 X 

a X 

2 X 
2 X 

2 X 

2 K 

2 X 

a X 

» X 

3 X 

1 X 

2 X 
2 K 



Jama MurraysJr 

To 1 gall. Lisbon Wine. 

« 6 yd«. Calico, a 374 cts 

'< 2 yds. Broadcloth, a $1,50.. 



Robert Hawkitu, Blackflmith... 
To 217 Iba. Iron, a 8 ct8« 



Thomas Yeomans.. 
ByCaah 



Archibald Tracy, Salem J>r. 

To 1 piece Broadcloth, containing 29 yds., a $3 per yd^ 90 days' 
credit 



James Warren^ Wartland..... 
To 1 cask Nails, 225 lbs., a 8 cts.. 



..J)r. 



By 37 lbs. Cheese, a 10 cts 

" 41 lbs. Feat^jers, a 70 cts 

Balance to be paid in Com, at market price. 



Or. 
...$ 3,70 
... 28,70 



Isaac TfiomaSf Brattle Square... 
To 32 galls. Molasses, a 60 cts 



..Dr, 



William AngeU, Bozbury... 

To 300 lbs. Pork, a 7 cts 

" 30 bu. Corn, a 45 cts 



Samuel Stone 

To 50 lbs. Harness Leather, a 30 cts.. 
'* 7 tons Hay, a $10 



George Carpenter , 

To 17 Brooms, a 12 cts 

« 7 lbs. Butter, o 20 cts.. 
" 4 lbs. Cheese, a 10 cts.. 



Jesse B. Sweety Mendon 

To 1 hhd. Molasses, 98 — 6= 92 galls., a 30 cts.. 

By Cash 



Vr, 



Jesse Metcalft Tanner.. 

To 20 Calf Sldns, a $5 

« 50 Dried Hides, a $4.... 
60 days' credit. 



James Murray^ Jr.... 
By 20 bu. Corn, a 60 cts.. 
'' 4 bu. Oats, a 40 cts.. 



Jamet Warren 

To 24 bu. Corn, a 60 cts... 



Archibald Tracy 

To 1 cord Wood 

*' 30 lbs. Feathers, a 70 cts... 



75*3 



S2JI 



85n 



3^ 



15 00 



800 09 



2] 



FORM OP A DAT-BOOK. 
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Jan, 5, 1889. 



1 X 

a X 

« X 

/» X 

« X 

t X 

« X 

» K 

a X 

1 X 

I X 

X X 

1 X 



Robert Hawkins 

By shoeing my Horse... 
« « « Oxen... 



Or. 

..$2,00 
....3,00 



Samuel Stone , 

To 2 yds. Broadcloth, a $L..i,.. 
'** 4 pr. Shoes, a $1 



....Dr. 
..$8,00 
....4,00 



Tluymas Yeomans 

To 200 bu. Corn, a 70 tts... 



...Dr. 



Jesse B. Sweet 

To 30 quintals Fish, a $3,76.. 



..Dr. 



George Carpenter 

To 200 lbs. Cheese, a 8 cts 

« 1 firkin Butter, 76 Ibe., weight of tub, 10 lbs.= 
20 cts 



J)7% 

$16,00 

>66,a 
13,20 



Archibald Tracy^ 

To 2 bbls. Flour, o »10 , 

« 26 lbs. Lard, a 10 cts... 
« 3 bu. Salt, a 66 cts..... 



Dr. 

..420,00 

2,50 

1,98 



24,48 



Isaac Ttionuu 

To 60 yds. Calico, a 22 cts , 

** 76 yds. Bi[0wn Sheeting, a 14 cts.. 



By Order on Goodrich A Lord for $12,80.. 



Dr. 

..$11,00 
..-10,60 



Jesse Metcalf. , 

To 600 pr. Men's Shoes, a 96 cts... 
-10 _ 



..Dr. 



Thomas Teomans 

To 3 bbls. Floor, a $9,50.. 



..Dr. 



Robert Hawkins 

To 120 lbs. Blistered Steel, a 8 cts.. 
** 100 lbs. Russia Iron, a 6 cts 



...Dr. 
.$9,60 
...6,00 



James Murray, Jr 

To 10 lbs. Sugar, a 11 cts... 

** 20 lbs. Coffee, a 15 cts. 

« 6 galls. Molasses, a 37 cts.. 



....Dr. 
..$1,10 
....3,00 
...2,22 



WiUiam AngeU 

By 200 lbs. Lard, a 6 cts 

** 350 lbs. Bacon, a 12 cts.. 



Or. 

..$12,00 
...42,00 



-18. 



James Murray^ Jr 

To 6 lbs. Raisms, a 20 cts. 

*< 6 galls. Currant Wine, a 76 cts.. 



....J>r. 

..$1,20 
....3,75 



112.60 



476 



64 



4^ 



2160 
12 80 



00 



28^0 



14ff) 



6 33 



00 



f78 



LEGER. 



Tbk book ii QKd to eoDecl flw srattend a ccc muts of fiw Bsf-Book, aad to 
■rrmn;^ ftll that relates to each iafiridaal into one wpaimte statenMnt fit 
banoeM of eoiOeeting tbew aewuts fron the lMj-Bo6k, and writiiig thenia 
th« hKi;tT,iaaUtd potting. This fhoold be done oose a month, or oltener. Bdrti 
due from others, and entered opon the Dar-Book. are placed on the side at Dr.: 
vhaterer is on the I>aj-Book as doe to another is placed oa the side of O". 

When an aocoant is posted, the page erf' the Leger, in whidi this sooooBt ii 
kept, is written na the l*rft-hand colmnn of the Daj-Book. 

Etctj Lager sbcold hare an alphabetical Index, where the names of flie Kf»- 
ral persons whose aeconnts are kept in the Lego- ahonld be written, and tli 
pHge noted down. 

When one Leger is foil, and a new one is opened, the aeconnts in the ibmer 
should be ail balanced, and the balanrwi transferred to the new L^er. 

EXPLANATION OF THE LEOER AND THE MANNEB OP P0STIX6. 

It will be seen, that the name of James Mmrray^ Jr., ptacds first on the Stt- 
Book: of coarse, wc shall post his aceonnt first. We enter his name on the frit 
p^e of the Leger, in a lai^ fiur hand, writing Dr. on the left, and Cr.aaik 
eight. At the top of the lefl4iand colnmn we enter the year, under which tn 
write the month and day when the first charge was made in the Day-Boc^ ud 
in the next column the page of the Day-Book where the charge stands. Tbta, 
88 there are seyeral articles in the first charge, instead of fpecifying each uikk, 
w in the Day-Book, we merely say, 2b Sundries, and enter the amonnt is tte 
proper columns. This charge being thus posted, we write the page of the Lego; 
y iz., 1, in the left-hand column of the Day-Book, and opposite to it a X* to show 
more distinctly that tho charge is posted. We then pass a fioger carefiillj over 
tlie names, till we again come to the name of James Murray, Jr., which we M 
on the second page; but, as this is credit, we enter it on the credit side, withthi 
date and page in their proper columns. We then enter the Leger-page and am, 
88 before, and then proceed again in search of the same name, nntii erery cfasigi 
and credit is transferred into the Leger. The next name is to be taken and yi»> 
eeeded with in the same way as the first; and so continae till all the accoali 
•re posted. 

As it is uncertain how extensive an account may be when once opened, it ii 
better to take a new page for every name, until all the Leger-pages are occnpiNL 
By this time, it is probable, several accounts will have been settled; we xuj 
then enter a second name on the same pages, and so continue till all thepagd 
ore full. 

Whenever any account is settled, the amount of the balance is ascertained, 
and the settlement entered in the Leger. The settlement may also be entved 
in the Day-Book; and many practice this, although it is not essentially nece^saiy. 
iJut it is essentially necessary that one, if not both, the books, should show how 
every account is settled, whether by cash, note, order, goods, or whatever way 
tho amount or balance is liquidated. 

N.B.— In making out bills, the Leger is used as a reference to the chargMia 
tho Day-Book, which must be exactly copied. 

FORM OF A LEGER. 



■Lfr. James Murray ^ Jr. Qr. 


1829. 

Jan. 1. 

« 10. 

« 13. 


1 
3 
3 


To Sundries, 
" do. 
« do. 


6 

4 

$24 


c. 
17 
32 
96 

44 


1829. 

Jan. 5. 

" 15. 


2 


By Com and Oats, 
" Cash, tobaL 


loJM 


Dr. 






Rober 


tE 


Tawkins, 


,1 




Or. 



1829. I I 
*i- ■• '^'-^Tron, 

~ udries, 



1829. 
Jan. 6. 
12. 



\ w 



By Work, 

** Note, a 60 dars, 



MS 

mi 




Jiimei Wtirrtnt 



1823. I 



To Kciils, 
' Com, 



Iaa4p| 



Jim. 3Jl 



Bj Smiddra, 



/wdi2 r/ifiujtijfj, 



is2ty. 









$ 
in 

21 


50' 


Jan. &. 

'* 30. 


2 


ilT 



Bj OpdfiTj 

Hati&f a SO d&j^ 



12 HO 
SI 70 



Jhh. 4. 
« 16. 






f ati. 1(J. 



$IU 



oo 



B7 Sundrlw, 



^I63fi, 
Inn. I:. 



jSumTrrf £lonj^ 



Tt> Sundries', 
dg. 



*^J7 



I 1829. I 
Jon. 30 J 



ByC«ab, 



Grwgt Varjatnia; 






Td Snndrift§, 



^ 



JU1L«15- 



By Note, a 60 dajs^ 



04 



Z?r. 






Jii^w B, JSmil, 






t> 




18^. 

1 1 


1 
2 


To MotajweB, 


112 


sol 

i 


182&, 
Jftn, B. 


I 


ByCa«h, 


12& 
Jt40 


0. 
10 




Lsil 


10 


Dr. 






JiS 


«A 


feU^{f, 












1^29. 



To Sundrlqui 




By Ills Cli&ck, 



7t& 



^ 



i 



280 



INDEX TO LEGER. 



A. 

Angcll, William 


^^2 


C. 
P;\m^ntcr Geoi^B 


5 




H. 

Hawkins, Robert 


^ 



Mnrmy, James, Jr. .......1 

Metcilf, Jesse J2 



Sweet, JesM B.. 
Btone, Samoel.. 



..5 

! I 



T. 

Thomas, Isaac .....^...~ — S I 

Tracy, Archibald » —J | 



Warren, James.. 



W. 



2 1 



Y. 



Yeomans, Thomas... 



CASH-BOOK. 

This book records the payments and receipts of casli. 

It is kept by making Cash Dr. to cash on hand and what is received, and Ck 
by whatever is paid ont. 

At tlie end of every day or week, as may best suit the nature of the bnsiae^ 
th(» cHsli on hand is counted, and entered on the Or. side. 

If there is no error, this will make the snm of the Vr. equal to that of tbe(X 
A bulauce is then struck, and the cash on hand carried again upon the Dr. ok. 



Dr. 

wr 

Jun.1. 
2. 
2. 
8. 
4. 
5. 
C. 

e, 



FORM OP A CASH-BOOK. 

GASH. 



Or. 



To Cash on hand, 
" J. Thompson, 
« J. Hart, paid ac't, 
" H. Palmer on note, 
" B. Snowdon, 
** J. Merviu on ac't, 
" a Crane, 
Sales of Mdse., 



Cash on hand, 



1382 



Jan. 2. 



By nmt of Store for 
one quarter, paid 
Thomas Taylor, 
Paid note to B. 
T. Thachor, 
Familjr expenses, 
Mdee. bought ofl 
T. Thamor, j 

Cash on hand. 



1 
127,8 
2:;«1 
6149 

550O 

1382 86 



Form qf a BiU from the prececUnff Work. 
Mr. James Murray, 

to Edward L. Peckham, Dr. 

1829. I|l4 

Jan. 1. To 1 gall. Lisbon Wine .....$1,93, 

« ♦« « 6 yds. Calico, a 37* cts ..2,25 

« « " 2 yds. Broadcloth, a $4^.... « - 9,00 



10. 



' 10 lbs. Sugar, a 11 cts 1,10 

6 galls. Molasses, o 87* cts. 



Mil 



« « 20 lbs. Coflfee, a 16 cts... 

12. < 
f( ( 

J- 



6 lbs. Raisins, a 20 cts 

6 gulls. Currant Wine, a 75 cts.. 



2.25 
..J^OO 



1.20 

8,75 



5. By 20 bo. Com, a 60 cts ».^... ......12,00 

« " 4 bu. Oats, a 40 cts .....-^,00 

16^ «» Cash to balance JO,87 

Brron exQefD\«QL. .■■ 

I 



6S 



Silfl 



^W. 



[ 





^H THE NEW YORK PUBLIC 


LIBRARY- 

lENT 

iCoDoea to b« 


^^H This book is yader no oircuiiK 
^H tflk«D from the Build 
































































« 




























^^H V 


^ 





